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THE BATTERING RAM AS A TUNNEL BORER. 

Mr. Charles Bergeron,C. E., in a recent issue of the Engi- 
neer, contributes a paper on the St. Gothard Tunnel, and 
more especially relating to the modes of drilling which have 
been adopted. The Dubois and Francois perforators, which 
are of more simple constrution and of higher efficiency than 
the similar machines employed at Mont Cenis, have been 
mainly employed, but more recently the McKean apparatus 
has been su‘sstituted. Compressed air is furnished at a 
pressure of from five to eight atmospheres, by means of 
three powerful turbines of 220 horse power each, forming a 
total amount of 660 horse powev, at each end of the tunnel. 
With such powerful engines, M. Favre,the contractor expects 
to execute three blastings by dynamite per day, advancing 
each time 48 feet at each end of the gallery, the entire ex 
tent of which it is believed will be completed in less than 
five years. 

Mr. Bergeron,in considering the plans of M. Favre forthe 
use of dynamite, points out a number of different opera- 
tions, as well as objections incident to the employment of 
the same, and thinks that there is a way of accomplishing 
the work in less time and with a much smaller amount of 
trouble and inconvenience. 

In making their long subterraneous aqueducts, it is stated 
that the Romans used a battering ram to pierce the way 
through rock. This engine consisted of a long wooden 
beam suspended at its center of gravity and heavily 
weighted. A number of men on euch side, acting together, 
gave it a swinging motion, so that is struck with great force 
any obstacle in its path, When the instrument was to cut 
hard rocks for tunnels, the metallic head was armed with 
points like a stonecutter’s hammer, intended to divide and 
reduce the stone to fragments or dust. Captain Penrice, 
an English engineer, some time ago conceived the idea of 
constructing arock drill on the same principle, and to em- 
ploy steam or compressed air for pushing, like a steam ham- 
mer, 2 perforator of four or five feet diameter. This was 
tried in the Vaugirard quarries near Paris, and made five 
teet advancement per hour; and since, another has been 


built, 3 feet 6 inches in diameter, which, it is asserted, will 
penetrate a distance of from two to three feet in similar 
time. By suitable mounting of the cylinder on the trun- 
nions of a gun carriage, it can be made to take all the posi- 
tions of a marine or siege gun, and strike the rock with 
blows of eight or ten tuns weight. The hammer weighs 
two tuns anda half. The engraving of the apparatus will 
render its construction clear. A is the framing, suspended 
on the wheels,B B. The end wheel serves to direct the car- 
riage, and the whole is moved forward by the aid of the 
hand spize, Fig. 6, inserted in the holes,O O, in the wheel, 
B. Dis the steam cylinder, mounted on trunnions, and its 
angle is determined by the segment, N,and pinion and handle, 
M. Eis the valve chest; K,the hand levzr by which the valve 
is actuated; H’ isa heavy balance weight; His the ram 
head fitted with cutters, shown on an enlarged scale in 
Figs. 2,3, 4, and 5. The holes ,O, are used to extract the 
cutters when worn. J is the air pipe, to which a flexible 
pipe is attached. By moving K backwards and forwards, 
H will be made to act as a battering ram on the face of the 
heading in a way that will be obvious. 

The gun carriage may be placed upon a turntable; and 
jets uf water, projected against the place where the ham- 
mer is striking, wiil serve to carry off the rubbish. The 
operation would suppress the transport of the latter by 
wagons; and the work, it is stated, would be continuous,which 
is not the case when blasting the rock by gunpowder or dy- 
namite. 

Tn connection with the St. Gothard tunnel, we note that, 
up to November 30, 1873, the drift had reached an extent 
of 8,353 feet. The total length of the bore is to be 47,680 
feet. 

SO 

Pure glycerin should not produce, when locaily applied, a 
burning sensation, which it always does when the fatty acids 
are not all extracted. But even absolutely pure glycerin, 
when undiluted, is a water-extracting body. It should there- 
fore, when used as a cosmetic, or for medical application, be 
always diluted with water. 
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Uniform Mean Time, 

The extent of the territory of the United States forbids 
the adoption of one mean time for railroad use, found so 
convenient in the countries of Europe. It is therefore the 
practice, on our railroads, to run by Portland time, New 
York time, Altoona time, or by the mean time of some other 
center of railroad traffic. The Pennsylvania Railroad and 
some of its dependencies, extending from New York to St. 
Louis, use Pittsburgh time, which is transmitted by elec- 
tricity from the Allegheny observatory, an astronomical clock 
of the best construction being used. This clock is regulated 
by a telescope, aided by other mechanism, such as the chro- 
nograph, which records, by the aid of electricity, the time 
that the clock keeps, to the hundredth part of a second. 
The telescope shows its return, every twenty-four hours, to 
the point of observation of a fixed star, so that the earth 
itself becomes the regulating clock of the observatory. Four 
lines of telegraph, says the American Exchange and Revie, 
enter the observatory, one of which connects with the rail- 
road wires. The circuit is led through the standard clock, 
in which a wheel with sixty teeth revolves once a minute. 
One of the gold terminals of the wires is in contact with a 
jewel, which is moved slightly every second by a passing 
tooth. At this instant the circuit is broken, and, by filing 
away some of the teeth, certain beats may be omitted, to 
designate the end of the minute, while another piece of 
mechanism holds the circuit open for the last minute in each 
hour. The action is purely automatic and continuous, and 
the clock beats are repeated, through the twenty-four hours, 
in the principal offices at Pittsburgh, with which they are 
united by a line specially devoted to their use. At a certain 
hour the current is switched into the main circuit, and then 
the clock may virtually be heard ticking in New York and 
Chicago, and at every intermediate station, at the same in- 
stant. The system has been in use, as the official standard 
of the Pennsylvania Central Railroad and its eastern connec- 
tions, for some years; more recently it has been cxtended to 
the western roads. The aggregate length of main and 
branch lines thus supplied is several thousand miles. 
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THE STATE OF THE IRON TRADE. 

The present condition of theiron trade of the country is 
fully set forth in the recent report of the American Iron and 
Steel Association. Rathera discouraging view is taken of 
matters on the whole, and to the panic is ascribed a state of 
affairs on which no immediate improvement is predicted. 
The question of British competition is dwelt upon at length ; 
and judging from the tone of the English industrial journals, 
there seems foundation for the belief that the foreign iron 
masters expect a reduction of duties in their favor, and, in 
any event, can afford to reduce their profits and continue 
shipments. The reportstrongly deprecates any reduction of 
tariff and advocates an increase, pointing its argument by 
citing the fact that during last year the British ironmasters 
sent to this country 371,164 tuns of iron and steel, valued at 
$25,000,000, and this while our own blast furnaces and roll- 
ing wills were lying idle. In other words,we paid to foreign 
manufacturers, prices for their goods which our own pro- 
ducers would, in the time of their distress, have been glad to 
have accepted. 

In discussing the effects of the panic, it is stated that the 
home iron trade was more injuriously affected than any other 
industry. During December,signs of a revival appeared and 
some pig iron changed hands at a very low rate, but many of 
the sales then effected were merely speculative. January 
has been dull, and the present month has opened with no 
brighter promise. The stoppage of railroad orders is con- 
sidered as the principal cause of the depression, for the rea- 
son that fully half of our iron production and importation 
has ordinarily been required for locomotives, bridges, car 
wheels, relaying tracks, etc. Until the railroad companies 
re-enter the market,there can clearly be no general improve: 
ment in any branch of the iron business. Subordinate 
causes of the continued dullness may be found also in the 
interruption caused by the panic in all operations largely re- 
quiring iron, and in the enforced economy of the people in 
dispensing with minor articles of iron manufacture which 
they could temporarily do without. 

At the close of 1878, there were 650 blast furnaces in the 
country, which were either making pig iron or were pre- 
pared to make it. From 385 of these, reports have been col- 
lected and tabulated. Assuming that a proportionate num- 
ber of the furnaces not heard from were outof blast and 
had a proportionate quantity of tuns of pig iron on hand or 
unsold on January 1, 1874, the total number of stacks at 
that date, out of blast, would be 233, or thirty-six per cent of 
the whole number. The total amount of pig iron on hand 
or unsold would be 520,726 net tuns, and the number of 
men out of employment, 21,141. 

Fifty out of the fifty-seven rolling mills have sent returns. 
Of these 17 were running, December 31, 1873, 10 on full and 
7 on half time; 33 were standing ; 11,490 men were wholly 
unemployed, 10,150 were at work at half time; 37 mills 
were not selling rails, and there were 36,744 net tuns of 
rails on hand and unsold at the above date. 

This expo-:ition 6f the state of the two leading branches of 
the trade is, at best, far from encouraging. Over 30,000 
hands are wholly unemployed; and this aggregate does not 
include ore and coal miners, not directly connected with fur- 
naces or mills, and who are also thrown out of work from 
the same causes. The iron ore statistics of the Lake Su- 
perior region show an increase in the amount shipped for 
1878, as against that of 1872, of 211,002 tuns gross. Much 
of the ore, however, mined was not shipped,owing to the 
panic. At the beginning of 1873, the price at Cleveland, for 
first class Lake Superior specular ore, was $12; during the 
panic this fell to $10, and it is believed that for 1874 the 
price will be as low as $9. Iron Mountain ore willbe $8 
delivered at St. Louis. 
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The total number of miles of railroad in operation,January 
1, 1874, was 71,109, as against 67,104 a year back. Increase, 
4,005 miles built, or considerably less than the figures of 
1872, when 6,427 miles were constructed. 

The report gives extended statistics of the comparative 
status of the British iron trade. The total export of 1873,of 
iron and steel, was 2,959,314 tuns, estimated at $188,897,940 
less in amount than for either of two previous years, but 
greater in value. The export tothe United States has fallen 
off fully one half; the figures for 1872-3 and 4, being 840,- 
085, 795,734 and 371,164 tuns. During the latter part of 
1873, there was a decline in the cost of fuel and Jabor,which 
bids fair to be permanent,and the coming year,it is believed, 
will witness lower prices for iron in the British markets 
than prevailed during the previous year. The vessels built on 
the Clyde were 194against 227 in 1872; the tunnage, how- 
The coal trade is said 
to be a reflex of the iron business, with declining prices as 
the rule. 

The Iron and Steel Association is now in session at Phila- 
delphia, and all the great establishments are fully repre- 
sented. Such a gathering of capital and influence has never 
taken place in any iron convention, heretofore held in the 
United States. A memorial has been prepared for transmis- 
sion to Congress, which prays for the repeal of the substance 
of the ten per cent reduction act, passed in 1872, affecting a 
large number of staple articles, suggests amendments to the 
bankrupt act, protests against proposed alterations in the 
tariff laws,against changes in the customs duties to be effected 
by laws now pending in the House, advocates the establish- 
ment of a department of industry, with subordinate bureaux 
of agriculture, commerce and manufactures, and discusses 
financial topics and a protective policy. 

Two objects of considerable interest have thus far been 
exhibited. One is a twisted steel Bessemer rail from the 
Joliet Iron and Steel Company’s Works, which is a beautiful 
piece of work, the rail being made into a complete spiral 
without developing the slightest flaw or fracture. ‘The other 
is an ingot of steel, weighing 1,000 pounds, made direct 
from the ore, for the first time in this country, by the Blair 
Tron and Steel Company of Pittsburgh. 

The proceedings of the convention bid fair to be of con- 
siderable importance, and will be made the subject of future 
comment in these columns. 


e 
OZONE—A NEW AND CORRECT METHOD OF SUPPLY. 


The use of ozone as a disinfectant in hospital wards and 
public buildings has amply demonstrated its virtue as a puri- 
fier of air exhausted by breathing or poisoned with emana- 
tions from corrupt or decaying organic matter. The only 
bar to its more extended use has been the lack of a simple 
ind trustworthy means of generating it, safely and continu- 
ously, by a process not involving scientific skill or costly 
materials. 

The latest means suggested certainly bears the palm for 
simplicity, cheapness, and accessibility to all. It consists 
simply in the exposure to atmospheric action of common 
phosphorous matches moistened by water, the alleged result 
being the production of nitrite of ammonia and ozone—both 
active purifiers of air. 

Knowing the efficiency of moistened phosphorus as a gen- 
erator of ozone, the author of the match method, Mr. Sigis- 
mund Beer, of this city, set out one day to procure a quan- 
tity of that substance to use in sweetening the atmosphere 
of a room whose musty smell had successfully resisted the 
power of ordinary disinfectants. Failing to find any phos- 
phorus at the drug stores in his neighborhood, it occurred 
to Mr. Beer that possibly lucifer matches might furnish the 
needed element in a condition suited to his purpose. He 
tried them, dipping them into warm water for a few mo- 
ments, then suspending them in the obnoxiousroom. Their 
effect was prompt and salutary; and thereafter, by continu- 
ing their use, he was able to enjoy ‘‘the luxury of pure and 
refreshing air,” notwithstanding the room was in the base- 
ment of an old cellarless house on made land, the air of 
which was further tainted by a quantity of moldy books 
and papers. Ina paper lately read before the Polytechnic 
branch of the American Institute, Mr. Beer narrates a num- 
ber of subsequent experiments with the same simple materi- 
als, the success of which convinced him that he had made a 
veritable discovery of great importance. 

Touching the safety of the method he proposes, Mr. Beer 
is confident that no overcharging of the air with ozone or 
other injurious matter may be apprehended from the use of 
matches inthe manner he describes. Both the ozone and 
the nitrite of ammonia are generated slowly, and their force 
is swiftly spent by combination with the impurities they are 
intended to remove. It is obvious that the supply of the 
purifying agents can be easily regulated by increasing or 
diminishing the number of active matches. In the room 
above mentioned, six bundles of matches were Eept active— 
some near the ceiling, others near the floor—by daily watering. 

In another instance a single bunch is mentioned as having 
sufficed for quickly purifying the air of a room in which 
several adults and children were lying sick, but in this case 
the air was fanned against the matches while they were car- 
ried about the room, thus hightening their activity. How 
long a match retains its ozonizing power, Mr. Beer does not 
say. In conclusion, Mr. Beer claims that, whatever may be 
said of his theory of match action, the fact is indisputable 
that, in the use of matches as he suggests, we have a handy, 
wholesome, and inexpensive means of freeing our houses 
from noxious exhalations and the long train of evils attend- 
ent on the prevalence of bad air. The matter is easily tested 
and certainly well worth trying. 
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EDUCATION AND BOOK KNOWLEDGE. 

The high water mark of a very prevalent theory in educa- 
tion is reached in an assertion, by one of the foremost edu- 
cators of the day, to the effect that what a man can write 
out fully and fairly concerning any matter, that he knows, 
and nomore. Whatever falls short of this simple and cer- 
tain test, we are told, is no better tlian sheer ignorance. 

The phrase expresses, with axiomatic terseness, the con- 
trolling spirit of the schools; and tor this reason, we sup- 
pose, it has been echoed right and left as a settled dogma in 
education. From the primary school up to the highest, ex- 
cepting a few scientific schools, the grand test of knowledge 
is verbal expression. The pupil that recites best wins the 
prize; and as the most credit goes to that teacher whose 
pupils meet the standard required most completely, the 
tendency is to narrow the range of teaching to those things 
which can be most readily reproduced in formal phrases. 
The premium is paid for words, and naturally the teacher 
gives more attention to them than to the pupils’ mental 
health or mental development. 

Not that facility of verbal expression is to be despised or 
neglected. It is an art second to none, and worthy of pro- 
portionate culture. In many cases it is also a first rate test 
of knowledge; but to make it the ultimate test, in all cases, 
involves a double fallacy, subversive of the highest aim in 
education. It implies that all knowledge worth having can 
be expressed in words, and consequently can be communi- 
cated by words, either for informing another or fer testing 
his information. It implies, too, that the possession of 
knowledge necesgarily carries with it the power of ready and 
accurate expression. 

The fact is,on the contrary, that relatively but a small 
part of what one may know can possibly be expressed in 
words; and much, even of that which can be formulated, 
may be thoroughly apprehended and practically used by one 
who could not begin to set it down in logical sentences. 

Time was when book knowledge was thought to be the 
sole basis of scholarship. All teaching was book teaching, 
and it was no more than fair to expect students to prove 
their knowledge in book fashion. But that time is past. The 
bookish estimate of culture no longer satisfies. Tue library 
alone can no longer make a scholar; and every scheme of 
culture which pins the pupil’s attention to letters is little 
better than a wall set round him to keep him from learning 
what he ought to know. That much of what passes for 
legitimate schooling is such a wall is recognized by every- 
body except the pedagogue. 

Men of real culture are well aware that ability to do is 
vastly superior to ability to say; and they believe that the 
development of skill and power ought to receive at least as 
much attention in schooling as the mere accumulation of 
second hand facts; but all that sort of basic culture is not 
merely slighted but suppressed as soon as the test of verbal 
description is made supreme. 

There are less than fifty sounds in the Isnglish language. 
If they were all devoted to the service of a single sense, all 
their possible combinations would be insufficient to express 
the distinctions which that sense might be able to recognize. 
There are five thousand times fifty fibrils in the optic nerve, 
as estimated by Helmholtz, each demonstrably capable of 
conveying many degrees of sensation of the several primary 
colors. One need not calculate the permutations of two 
hundred and fifty thousand to realize how meager the rich- 
est possible vocabulary of sight terms must be for the ex- 
pression of sight experiences. Still greater is the poverty of 
language when used for expressing the in‘inite distinctions 
of thoughts and things which the whole man is capable of 
apprehending. Relatively, indeed, our words are but aclumsy 
sort of currency for certain common needs, no more suffi- 
cient for the complete expression of thoughts and feelings 
than bank notes are’for the measurement of values. For 
the grosser exchanges of life, for marketable values, money 
answers well enough ; but how shall one express in banker’s 
figures, or set phrases either, the value of a kindly word, a 
mother’s love, or a cup of water to one perishing of thirst’ 

The killing fault with the scholastic test of knowledge is 
that, from its nature, it fails to reach—as it fails to encour- 
age—more than a single phase of culture, and that one of 
inferior grade. It measures verbal] acquisition only, not skill 
or power; and since conduct rather than words, ability to do 
rather than facility in saying what has been done or ought 
to be done, is the ultimate test in life, and should be the 
paramount aim in education, the word test is necessarily 
deceptive as well as inadequate. The glib art critic, scarcely 
able to draw a straight line, might have at his tongue’s end 
a greater array of fine art phrases than a Michael Angelo; 
and if suddenly called on to write out fully and fairly his 
knowledge of sculpture or painting, the master might be 
beaten by the mere theorist. So, too, the veteran shipmas- 
ter of a hundred successful voyages might make off hand a 
poorer display of nautical knowledge than the cadet fresh 
from the naval school, or possibly the concoctor of sea stor- 
ies for a sensational newspaper. 

° 
THE IRON ORES OF MISSOURI. 

The principal pcrtion of the report of the Missouri Geo- 
logical Survey for the past year is devoted to the iron ore 
deposits, which give the State so high a rank for mineral 
wealth. The geology of Pilot Knob and its vicinity is dis- 
cussed by the chief geologist, Mr. Pumpelly, while Dr. 
Adolph Schmidt furnishes a general report on all the iron 
ores of the State. It is needless to add that the information 
thus given adds immensely to our knowledge of the charac- 
ter, distribution, and modes of occurrence of these interest 
ing deposits. 

Two principal mineral species are represented in the Mis- 
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souri iron ores, the hematite and the limonite (sometimes 
called brown hematite), the former occurring in two distinct 
varieties, namely, specular ore and red hematite. The first 
variety is found in the midst of broken and partially disin- 
tegrated porphyry, and in the (geologically) overlaying low- 
er silurian sandstone. The red hematite forms stratain the 
carboniferous system. The limonites occur chiefly as de- 
posits on the second and third magnesian limestones, except 
in the Osage River district, where they lieon subcarbonifer- 
ous limestone. Besides these four classes of original depos- 
its, Dr. Schmidt recognizes with each a secondary class of 
disturbed or drifted ores, making in all eight distinct classes 
of deposits. 

The region of workable iron ore reaches north of the Mis- 
souri River at one point only, in Callaway county, where 
red hematite occurs in the subcarboniferous. South of the 
river, deposits are frequent throughout the whole southern 
part of the State. That portion richest in iron ores, however, 
is comprised in a broad belt crossing the State in a direction 
about parallel to the course of the Missouri river, between 
the 30th and 40th township lines. Tt:is belt is divided into 
three distinct regions. The first and more easterly embraces 
the deposits of limonite in the counties of Ballinger, Wayne, 
and Madison, and the small but immensely productive Iron 
Mountain district, with its two enormous deposits of specu- 
lar ore in porphyry, Iron Mountain and Pilot Knob, besides 
numerous smaller deposits. The second or central region 
comprises the deposits of specular ore in sandstone, chiefly 
in the counties of Crawford, Phelps, and Dent. The third 
region contains the limonite and red hematite deposits of the 
Middle and Upper Osage, a district too remote from present 
markets to add very inuch to the immediate wealth of the 
State. 

The oldest as well as richest deposits are in the iron-bear- 
ing porphyries of the eastern district, a formation regarded 
as a near equivalent, in point of age, to the iron- bearing rocks 
of Lake Superior, New Jersey, and Sweden. The deposits 
occur in the most variable shapes, and of every variety of 
size. There are regular veins as in Shepherd Mountain and 
Tron Mountain; regular beds as in Pilot Knob and in some 
localities east of it; irregular deposits, some of which ap- 
proach veins by their shape, as in Lewis Mountain; while 
others have proved to be but isolated pockets, as on Hogan 
Mountain. In all cases, however, the mode of their forma- 
tion is thought by Dr. Schmidt to have been practically the 
same, that is, by precipitation from iron-bearing waters, as 
ore deposits are still forming in numerous localities from the 
waters of chalybeate springs. The geological history of Iron 
Mountain affords a fair illustration of the manner in which 
the formation of all these beds of specular ore may be inter- 
preted. 

Criginally the mountain was composed of porphy ries,which 
also filled the valley east and south. In process of time the 
porphyries became fissured, by contraction or otherwise, and 
during long periods these fissures were kept filled with con- 
stautly renewed chalybeate waters, which slowly deposited 
the oxides of iron which they contain. As the fissures were 
gradually filled, the flow of the iron solutions was lessened 
and finally stopped. Then the ore dried, undergoing there- 
by a small contraction, which cracked and broke most of the 
veins without displacing the parts. Subsequently the por- 
phyry was acted on by atmospheric or other waters, proba- 
bly containing carbonic acid, which decomposed the rock, 
removing the alkalies and leaving a silicious clay. By the 
after erosion of the softened masses by rain and flood waters, 
the cracked and disjointed ore veins lost their support and 
fell to the ground, thus forming the beds of surface ore 
which cover the slopes of the hill and fill a part of the val- 
ly. 

In the main body of the hill, the ore masses remain un- 
disturbed, with more or less decomposed porphyry between, 
the ore constituting but a small percentage of the entire vol- 
ume of the hill. The surface layer of ore boulders, pebbles, 
and ore sand, with very little clay, was originally from four 
to twenty feet thick, acd must have represented a vast 
amount of erosion. The Iron Mountain ore may be taken as 
a type of all the Missouri specular ores. It is nearly pure 
peroxide, containing about seventy per cent of metallic iron, 
and is nearly free from mechanical admixture of foreign 
matter. Color, bluish black to steel gray. The surface ore 
is a little richer than the vein ore and has less pnosphorus; 
both are nearly free from sulphur. Dispersed through all 
the Iron Mountain ores are magnetic particles, which can be 
separated from the mass with a magnet when the ore is re- 
duced to powder. No ore with active magnetism, constitut- 
ing a natural magnet and attracting iron filings, is found on 
the mountain. The Pilot Knob ore is slightly peculiar ; col- 
or, steel gray to pearl gray, with a marked tint of sky blue. 
Its structure is crystaline to granular, withavery fine grain 
None of these ores affect the compass needle, though all are 
slightly attracted by a magnet when ground fine. The qual- 
ity is less uniform than that of the Iron Mountain ores, the 
principal] impurity being silica. The proportions of sulphur 
are very smal}, 

The ore from Shepherd Mountain is a little more like a 
magnetite than any other ore in Missouri, but in the main is 
a specular ore, yery similar to that of Iron Mountain. Its 
magnetic qualities are much more pronounced than those of 
either of the ores above described, many specimens being 
strong natural magnets. The ore is very uniform in chem 
ical composition, very rich in metallic iron, and almost en- 
tirely free from phosphorus and sulphur. It is nearly as 
rich as the Iron Mountain ores, and much purer than either 
those or the ores of Pilot Knob. 

At Buford Mountain the ore is rich in both iron and man. 
ganese, and is likely to prove a very valuable materia] for 


the sadtratacture: of aplebuléiaans now 80 Srteuaivaly used 
in the Bessemer process. 

The specular ores in sandstone differ from those in por- 
phyry chiefly in their tendency to change, on exposure to at- 
mospheric influences, into brown and yellow limonites and 
red hematites: rarely into spathic ore. Generally these de- 
posits are of a lenticular shape, with circular or elliptical 
outlines, and may have been formed either by deposition 
from chalybeate waters in depressions in the sandstone, or 
by a gradual replacement of lenticular limestone deposits. 
When inclined, the beds dip with the slope of the hill. 

The disturbed deposits of specular ore are of two kinds: 
Masses of ore which have been removed from their original 
position by underwashing or otherwise and deposited else- 
where in a more or less irregular manner ; and theremaining 
portions of original deposits, from which o:her portions have 
been removed. Ore banks having the appearance of drifted 
depesits are numerous in the central ore district, but they 
have not been sufficiently opened to be satisfactorily studied. 

The red hematites of the carboniferous formation differ 
from all the other ores of the State in that they do not occur 
as deposits with definite limits, lying as independent and for- 
eign developments between and across other rocks, but form 
and compose in themselves regular geological strata. These 
iron-bearing sandstones frequently extend over large areas, 
with varying richness. None, however, have been sutiicient- 
ly opened to make it possible to decide whether the ore was 
formed directly after and on the surface of the underlying 
sandstone, or whether it was infiltrated afterwards, gradu- 
ally replacing beds of limestone or the sandstone itself as it 
happened to be more or less readily soluble. 

The deposits of limonite occur neither in veins, nor in beds, 
nor as strata, nor in pockets of regular shape, but in irregu- 
lar cracks and crevices on or near the surface of the various 
limestones. These cavities sometimes have very large di- 
mensions both in depth and width, and are generally near 
the present surface of the ground. So far as opened these 
deposits afford a denser, harder, and richer ore in the upper 
part than in the lower, where it is more inclined to be light, 
porous, ochery and clayish. This fact and the invariably 
stalactic structure of the ore are proofs that the solutions 
from which the ore was deposited was infiltrated from above. 
One of the largest and most coherent of these banks is the 
Ford Bank in the eastern district. It extends some 1,500 by 
500 feet along a low flat hill; the thickness is irregular, 
ranging from 10 to 30 feet. 

The disturbed and drifted deposits of limonite have not 
been sufficiently opened to enable a judgment to be formed 
in regard to their character. The more important deposits 
in the entire list are as follows, the most of them being de- 
scribed at length in the report: 

1. Containing more than 2,000,000 tuns of workable ore: 
Tron Mountain, in St. Francis county (specular ore). 

2. With less than 2,000,000 tuns and more than 500,000 
tuns: Pilot Knob (quartzose specular), in Iron county; Ben- 
ton creek (specular in sandstone), Crawford county ; and Sim- 
mons Mountain (specular in sandstone), Dent county. 

3. Estimated to contain between 100,000 and 500,000 tuns: 
Shepherd Mountain (specular and magnetic), Iron county. 
Scotia No. 1, (specular and red hematite in sandstone), Iron 
county. Cherry Valley No. 1 (specular in sandstone), Craw- 
ford county. Laub Bank (specular in sandstone), Phelps 
county. Pomeroy Bank (specular in sandstone and limonite), 
Dent county. Iron Ridge No. 1 (specular and red hematite 
in sandstone), Crawford county. And the Meramee bank, 
(specular and red hematite in sandstone), Phelps county. 

, Adel 

MODERN PROGRESS OF CHEMICAL iNDUSTRIES IN 

EUROPE. 

In the course of a recent lecture before the French Associ- 
ation for the Advancement of Science, M. Aimé Gérard 
gave a very interesting and instructive sketch of the rise and 
progress of many of the principal chemical industries of Eu- 
rope. Beginning with sulphuric acid, which he regarded as 
a common pivot about which turn all the industries which 
cali in chemical reactions to their aid, it was pointed out that, 
heated with rock or marine salt, the product gives us on one 
hand sulphate of soda, and on the other hydrochloric acid, 
in other words, the primary agents for the manufacture of 
soap, of glass wares, of paper stuff, of bleaching matters, of 
dye, etc. Heated with saltpeter, it gives nitric acid, the cre- 
ative agent of the beautiful coloring matters used for dyeing 
silks. Again, by the aid of sulphuric acid we clean metals, 
purify oils,manufacture candles,and plate and gild by galvanic 
action. It is quite clear that it would be impossible to obtain 
the enormous amounts of the product now required from 
the limited sources of supply of forty years ago. Then na- 
tive sulphur, obtained from the volcanic ground of Sicily, 
was burned at the top of large leaden chambers, and about 
20,000 tuns sufficed for the manufacture of the sulphuric acid 
consumed in Europe. Now 275,000 tuns would barely meet 
thedemand. This vast drain could not be met by the Sicilian 
sulphur grounds, and hence were engendered the attempts 
to utilize iron pyrites obtained inthe French mines of Chessy, 
near Villefranche. These successful, the industry spread 
to England and Germany, and now the estimated production 
of Europe, of concentrated sulphuric acid from iron pyrites, 
is 880,000 tuns, enough to fill a canal 64 feet deep, 32 feet 
wide, and from 15 to 18 miles long. 

In Marseilles, thousands of tuns of salt from the marshes 
are made into soap maker’s alkali. Formerly the hydrochlo- 
ric acid gas produced from the decomposition was lost and, 
escaping in white clouds from the chimney of the factory, 
brought destruction to crops and vegetation near. It was in 
England that the condensation of this gas was made obligat- 
ory on manufacturers, and laws were passed in Parliament 


© 1874 SCIENTIFIC AMERICAN, INC 


to that effect, resulting in the transformation of the fumes 
into the yellow liquid from which decolorating chlorides, 
products which render valuable service in the bleaching, 
dyeing, and making of paper, are obtained. It is a strange 
fact that the importance of these secondary manufactures has 
greatly increased, and it is to the perfecting of the processes 
through which chemistry may manufacture these decojorat- 
ing agents that the efforts of inventors are tending. In Eng- 
land, Weldon regenerates manganese, which generally serves 
for the transfurmation of hydrochloric acid into chlorine. 
Deacon seeks from the air itself the oxygen necessary to the 
transformation, and announces the production, now almost 
certain, of chloride of lime at $2 per 220 pounds: an im- 
mense progress, for, whenever we are able to extract readily 
from hydrochloric acid the chlorine it contains, we shall have 
furnished to textile industry a means of inexpensive blvach- 
ing, and to the paper manufacturer a mode of utilizing now 
waste products. 

With the hydrochloric acid there is obtained sulphate of 
soda, and this is converted into soda and carbonate of soda. 
To effect this, it used to be heated to 2120° Fah., in a rever- 
beratory furnace, mixed with zinc and charcoal. In front of 
the door stood two or three workmen, who, with huge iron 
pokers, kept up a continual agitation of the molten mass: 
brutal work, but now gradually disappearing. In England a 
rotating furnace is used, which consists of a horizontal cyl- 
inder, 16 feet long by 10 feet in diameter, on which a small 
steam engine impresses the movement of rotation about its 
axis. This is traversed from end to end by the flame from 
the hearth, and the matters, violently agitated, react upon 
each other without requiring the muscular force of man. 

In the production of the potassic compounds, we probibly 
meet with the most remarkable progress presented by the 
modern history of chemical industries. The ash left by 
wood, burnt in our fireplaces, is no other than a mixture of 
calcareous compounds, insoluble in water, and soluble salts 
of potash, among which the carbonate predominates. This 
mode of making potash from wood now only exists in Amer- 
ica, Hungary, and Russia, and bids fair to become entirely 
extinct. The sources from which potash is now derived are, 
first, the sugar industry. A sugar beetof 4:4 pounds weight 
contains from 15 to 30 grains of potassic compounds. From 
the molasses, these in concentrated form are obtained. The 
molasses by fermentation is formed on the one hand into 
alcohol, which is obtained by distillation, and on the other 
into distiller’s wash, which, evaporated and calcined, repro- 
duces in ihe saline state the potash which the beet originally 
held fixed in its tissues ; 6,000 tuns of potassic compounds, val- 
ued at $6,000,000, are thus annually obtained. But even this 
vast amount would not suffice for commerce, and hence we 
turn to a second source, sea water. In every quart thereare 
375 grains of marine salt (chloride of sodium) and 15 grains 
of chloride of potassium. Imagine, now, this sea water in- 
troduced into salt marshes, over immense areas, and left to 
evaporation. The salt is finally deposited in a crystaline 
state, and when some 3 inches thick it is gathered. Former- 
ly the mother water, rich in potassic compounds, was Ciained 
off and wasted ; but by M. Balard’s refrigerating processes, 
the valuable potash is now extracted. The discovery of 
large mines of rock salt in Stassfurt, Prussian Saxony (where 
it was only necessary to hew out the potash mineral, the 
carnallite, with the pick axe, and boil it witha little water, to 
obtain chloride of potassium almost pure) dealt a powerful 
blow to the French industries ; but after a ten years’ contest, 
the latter, by the aid of improved processes, are again firmly 
established in commerce. From 10,000 to 12,000 tuns of 
potassic compound are now produced yeariy at Camarque, 
France. 

M. Gérard continues at some length regarding ammoniacal 
compounds, phosphates, sulphate of ammonia, etc. A few 
facts relative to the progress realized, by industries which 
make use of chemical products, will serve as a conclusion 
for our resumé of his discourse. As regards paper, it is 
stated that the production in 1873 was 143,000 tuns. Each 
Frenchman consumes annually in different forms more than 
6°9 pounds of paper, and the entire amount yearly used in 
France would be sufficient to encircle the earth at the equa- 
tor with a belt 192 feet wide. 

The cultivation of wine in France covers 60,000,000 acres, 
Owing to the ravages of the oidium between 1850 and 1860. 
the production fell from115 to 73 quarts per head per an. 
num. Brief notice is made of the present trouble with the 
phylloxera. Asregards the sugar beet industry, the yield 
for 1878 is stated at 495,000 tuns. 


Oo -_________ 


Operations of the Patent Office in 1873. 
The annual report of the Commissioner of Patents, for the 
year ending December 31, 1873, shows the eco 


Number of applications fr -~tents during the year 1878.. 20,414 
Number of patents issucu, tnciuding reissues and designs.. 864 
Number of applications ter extensions of patents......... 273 
Number of patents extended...............ceee cece 233 
Number of caveats filed during the year.. ee 8,248 
Number of patents expired during the year cele wa G,erelacwe hie sow accion, a's’ 4,482 
Number of patents allowed but not issued for want of final fee 2,783 
Number of applications tor registering of trademarks............ 534 
Number of trademarks registered............cceceeeesceeneeeeenees 492 
Of the patents granted, there were to— 
Citizens of the Unitea States. eee 12,871 
Subjects of Great Britain.. i 341 
Subjects of France............seseeeeeeee 64 
Subjects of other foreign ZoVernments.......... ccc cesceeceeeeeceee 88 
——12,864 
STATEMENT OF THE PATENT FUND. 
Amount to the credit of the patent fund, January 1, 1873......... $794,111 42 
Amount of receipts during the year 1873.............seeeeeee « 703,191 77 
TG baigih Oates sceidie ooh dike Sele Kaw ee Te siele sos eal ss 1,497,503 19 
From which deduct expenditures for the year 1878...............- 691,178 98 
Balance January 1, 1874...........0:cccccccccceeeeceeesseeeees $806,124 21 


A NEW Bunsen gas burner has been recently invented, 
which gives a heat of about 3,000° Fah. A furnace of thirty 
burners generates steam enough to run an engine of one and 
a half horse power. 
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THE ENGLISH TELEGRAPHS. 

The apparatus employed upon the English lines embraces 
almost every form which has ever been practically used, but 
the bulk of the tratfic is performed with the Morse ink wri- 
ters, the greater part of which are worked inconnection with 
the double current key and Siemens’ polarized relay. The 
speed of these instruments depends mainly upon the skill 
of the operators who work them, being generally about the 
same as that of the Morse recording apparatus employed 
upon our own lines. The speed of the Bright’s bell appara- 
tus is about the same as that of the Morse sounder, depend- 
ing, like the latter, upon the skill and experience of the ope- 
rators. “I timed the operator at Edinburgh,” says a corres- 
pondent of the Journal of the Telegraph, ‘“‘ and found him 
receiving by the bells at the rate of 32 words per minute.” 
“The Hughes type printing instruments are only used to a 
limited extent in England, and the speed attained is not 
much in excess of the Morse sounder. The instruments are 
carried by weights, and the type wheels make about 120 ‘re- 
volutions per minute, or a little more than half the speed of 
the Phelps combination instrument. 


Fia. 1. 
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the line. 
line is so constructed that the depression of the left hand key 
causes a deflection of the pointer to the left; a depression of 
the right hand key, a deflection to the right. The needle, S 
N, and pointer, a }, are shown in Fig. 3. 
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The alphabet used in England contains precisely the same 
combinations as the Morse alphabet, but differently ex- 
pressed. 

S18 1 
THE HEBERLEIN BRAKE, 

Herr Von Heberlein, Locomotive Superintendent of the 
Royal Bavarian States Railway, has recently invented a 
novel railway brake which, it seems, is eliciting considerable 
attention on the continent. The device, which we find de- 
scribed in the Engineer, is not a continuous brake, though 
it may be fitted to every vehicle in the train. The 
inventor prefers to divide the train into sections, in- 
cluding one brake car in each, and the operator in 
this car.can apply the brake to his own coach, and 
to one or more others in connection with it. 

The brakes are applied to the wheels 
by the agency of a friction pulley which 
engages with a friction wheel on one of 
the axles of the engine or of the brake 
car above noted. The revolution of this 
friction wheel winds upa flat link chain, 
like that of a watch, and this, pulling on 
a set of rods under the carriages, ap- 
plies the blocks to the wheels. The pul- 
ley is of iron, but the friction wheel on 
the axle is built up of wooden segments, 
with grain radiating,and jammed be- 
tween two plates set up tight with 
screws and nuts. The wheels of the 
brake car are not intended to stop run- 
ning. The friction wheel instantly re- 
volves, and its friction against the iron 
pulley supplies the force which applies 
the brake. 

The mode of throwing the apparatus 
into action is exceedingly simple. A 
line extends over the roofs of the seats 
from end to end of the train. By pull- 
ing this cord, a detent is thrown out of gear, and 
the friction pulley, which is hung on a weighted 


Wheatstone’s automatic instruments are employed upon| bell crank lever, is suffered to fall into contact with the fric- 
33 message circuits, varying in length from 159 to 515 miles | tion wheel on the axle, and the brake is applied as soon as 
each, and upon six new circuits, varying in length from 166|thetrain has run far enough to wind up the slack of the 


to 475 miles each, making a total of about 11,000 miles, 


chain. The cord is kept taut, so that in case a car run from 


The speed of these instruments varies from 38 words per | the track or become detached, a strain is brought upon the 
minute upon the London and Cork circuit, to 120 words per | line and the brakes instantly applied. Similarly also the 
minute upon the London and Liverpool circuit. The average | same effect can be produced by any of the employees about 
speed of the apparatus is about 70 words per minute, or} the train, as readily as they can now pull the ordinary bzll 
about twice as fast as the speed of a first class sound ope- | cord. 


rator. The time occupied in the preparation of the messa- 


The Engineer says that, on trials with the invention on an 


ges for transmission depends somewhat upon the skill of the | English railway, no jar was apparent on the application of 
operator, but an expert clerk will easily prepare them at the | the brake, which was fitted to the two cars at each end of a 


rate of 2.5 words per minute. 


The automatic system, as| train of five. 


On the first test all the brakes were applied, 


compared with the Morse, requires rather more than dowble | both to the engine and train, up an incline of 1 in 123, and 


the number of clerks to do a given 
umount of business, and, therefore, 
for distances less than 200 miles, it 
is cheaper to put up additional wires 
than to make use of it. 

The automatic system finds its 
most appreciative use in forwarding 
press messages, which are transmit- 
ted over several circuits in succes- 
sion with only one preparation. 

The sirgle needle instrument, of 
which there are over three thousand 
employed on the English lines, is one 
of the simplest forms of telegraph 
apparatus in use, being simply a com- 
bination of a vertical galvanometer 
or galvanoscope, and a current-re- 
versing key. 

Fig. 1 represents the exterior of the instrument. In 
the center of the face is suspended the index or pointer, at- 
tached to the magnet, which can deflect only a short distance 
to the right or left of its zero, on account of the stops. The 
alphabet is formed by movements of the needle or pointer 
to the right or left. A turn of the top point of the needle 
10 the left indicates a dot, a turn to the righta dash. Thus 
A is nade by a movement to the left and one to the right; 
H by four movements to the left. 

The interior of the apparatus consists of two helices of 
fine silk-covered copper wire, in the middleof which is sus- 
pended a small magnetic needle, having at the end of itsaxis 
a pointer, seen on the outside face of the instrument. There 
is also a current, changing key, the two knobs of which pro- 
trude through the front of the instrument near the base. 
The key is represented in Fig. 2, Land E are two levers 
connected respectively with the line and with earth. When 
they arenot depressed, they both press againstthe upper 
bar, C, which is connected with the positive pole of the bat- 
tery. Either lever can be depressed so as to come in contact 
with the bar, Z, which is connected with the negative pole of 
the battery. If L is depressed, a negative current flows into 
the line; and if E is depressed, a positive current flows into 
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round a curve, speed about 35 miles per hour; train stopped 
in 185 yards, and in 19 seconds. Another case is given on 
the Royal Hanoverian Railway, with a train weighing 76 
tuns, with 17 axles, to eight of which the Heberlein appara- 
tus was applied, when the train, traveling 35 miles per hour, 
was stopped on a down grade of 1 in 64in 25 seconds. 
1 2 


SOUTH AFRICAN WONDERS—EXPLOSIVE DIAMONDS AND 
TURTLES WITH TEETH. 


Diamonds liable to explode spontaneously, and turtles pro- 
vided with canine teeth, are two natural marvels indigenous 
to the fields of Southern Africa. The former are found at 
the present time, the latter existed ages ago, and are recog- 
nized by their fossil remains which have been discovered in 
the same deposits with the gems. One of these disintegra- 


ting diamonds is represented in our first engraving in its na- 


TAL IN 7 TTI 
: ATA CATO 
EXPLOSIVE DIAMOND, IN ITS NATIVE SANDSTONE. 


tural size. It is a rounded octahedron, imbedded in a con- 
glomeration of fine grained sandstone. Some idea may be 
gained of the richness of the South African beds from the 
fact, it is stated, that more than three thousand diamonds 
have been found during the past eight months. The mines 
are of two distinct kinds; the first, called “ dry,” are located 
in the centers of plains, and consist of layers of rock, in 
which the precious stones are mingled with garnets, pyrites, 
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The receiving instrument at the other end of the | etc 


; the others, termed “river mines,’ are established on 
the beds or banks of water courses, and the diamonds io 
these are mixed with agates, emeralds, and chalcedony. In 
both, however, the gems are rarely found other than in a 
fragmentary state, and this is ascribed to the strange pecu- 
liarity of the finest and largest stones in suddenly disinte- 
gtating or exploding. Ordinarily rupture takes place during 
the first week after the diamond is brought to light, but 
cases are known where it has occurred three months subse- 
quently. It is said that covering the stone with tallow will 
prevent the trouble; but of course, if the grease has to re- 
main permanently upon the diamend to preserve it, its value 
is destroyed. 

Although the geological age of the African diamond fields 
has not been absolutely fixed, it is generally believed that 
they date from the triassic epoch. In the stvata are found 
the remains of crocodiles, denosaurians, labyrinthodontes, 
and other monsters of antiquity, but the most interesting 
and curious are those referred to in the beginning of this ar- 
ticle. The skull, from which our engraving was made, 
strongly resembles that of the turtle, but it has two long 
tusks analogous to those of the walrus. Professor Richard 
Owens, who has profoundly studied this remarkable fossil, 
believes that the animals, or dicynodontes (the name is de- 
rived from the Greek, and means literally two dog’s teeth), 
were, when living, oviparous, cold blooded, and yet with pul- 


WAMU 


TEETH. 


FOSSIL SKULL OF A TURTLE WITH 


monary respiration; and he also recognises peculiarities 
which ally them closely to the lizard family. Huxley is of 
opinion that they wer2 provided with long tails. The pe- 
culiar genusto which the reptile, the remains of which our 
engraving represents, belongs is termed ptychognatus, and 
the species, depressus. The bones are not perfectly preserved, 
and were found in hard sandstone of fine grainand greenish 
color. In the lower jaw two cavities are noticeable, resem- 
bling incisive alveole which may be really rudimentary teeth. 

The characterietics of the animal are remarkable from the 
fact that they seem borrowed from those of creatures most 
widely separated in Nature. As a whole, the bones indicate 
a reptile between the lizard and tortoise. ‘That is, the for- 
ward portion of the head resembles that of the former; and 
the edges of the edentulated jaws, covered during life with 
a bony covering like a beak, relate to the latter. The oblique 
manner of opening the mouth recalls the seme peculiarity in 
certain fish. Huxley, on the other hand, asserts that the 
nostrils and various points in the osteology are those of 
birds. Thetusks are more analogous to the teeth of mam- 
mifers, while the sutures of the skull resemble those of the 
latter, and are never met with in the case of reptiles. 

P+ OO 
Sunday Science. 


There exists in Switzerland a ‘‘ Society for the Observance 
of the Repose of Sunday” (/iteratim), and this body invites 
the views of the world generally on the subject of resting on 
the Sabbath, considered from a hygienic point of view. A 
prize of two hundred dollars is offered to the author of the 
best essay on the question. The points requiring especial 
discussion are: (1) The favorable effects of rest on Sunday on 
people of various ages, and their influence on the family and 
the nation. (2) Diseases which may be engendered or in- 
creased by continuous work in persons who, by the nature 
of their calling, are deprived of this weekly recreation, as, 
fcr instance, railroad emplcyees, journalists, telegraph oper- 
ators, bakers, etc. (3) Practical results drawn from the 
observation of cited facts. The essays must be written in 
French or German, and sent in, before September 30th next, 
to the President of the above named society, at Geneva, 
Switzerland. 

-—_—_ S11 OO 

THE NEw AUSTRIAN ATHEN#ZUM.—An institution des 
tined to survive the Vienna Exposition, and at the same 
time to serve as a memorial of that event, is the Austrian 
Athenzum, an establishment founded in the interest and for 
the instruction of mechanics and working men, and con- 
structed after the plan of the Conservatoire des Arts et Mé- 
tiers, in Paris. Large numbers of articles left by exhibitors 
at the Exposition have been transported thither, together 
with a quantity of models and other instructive apparatus, 
and a library of 3,412 volumes. 

= P18 2 

More valuable and practical information is furnished to 
the readers of the SCIENTIFIC AMERICAN, through the cor- 
respondence columns of this paper, than can be obtained 
from any other source. 
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THE SIAMESE TWINS. 

The autopsy on the bodies of the Siamese twins has, at 
last, been consented to by the relatives, and the remains have 
been transported to Philadelphia. A commission, consisting 
of Drs, Pancoast, Allen, and Andrews, recently visited the 
place of residence of the twins, and, after considerable per- 
suasion, succeeded in overcoming the scruples of the two 
families, The bodies, which had been deposited in cages 
packed with charcoal, were removed from 
their temporary sepulcher and carefully ex- 
amined. Slight change had taken place in 
their appearance ; but as the rapid setting- 
in of decomposition was feared, the physi- 
cians decided to postpone operations until 
the remains could be taken to Philadel- 
phia, where every facility for a thorough 
investigation would be at hand. A num- 
ber of photographic views were according- 
ly taken, after which a partial embalment 
was completed, when the bodies were 
packed into an airtight tin chest and for- 
warded to their destination. At the time 
of writing the dissection has not been com- 
pleted, aud public curiosity, now fully 
aroused regarding the matter, will look 
with much interest for the forthcoming re- 
port. The main question to be decided 
will be settled as soon as the knife severs 
the connecting ligature Opinion now in- 
clines principally to the belief that the 
strange band contains a large artery and 
many veins, which made the circulation in 
both bodies identical. This was the view 
held by many eminent British surgeons, 
Sir Benjamin Brodie among the number, 
and appears to be substantiated by the fact 
of a compression of the ligature causing 
the fainting of the weaker brother. On 
the other side is no less an authority than 
Nélaton, the great French surgeon, who al- 
ways maintained that separation could be 
safely effected, while the family physicians 
of the twins consider that the circulation 
in either body was entirely independent 
from that. in the other. The post mortem, 
in deciding this interesting point, will also 
necessarily determine whether Eng died 
from the shock due to the realization of his 
brother’s death, or from a cessation of the 
flow of his blood. 

The illustration which we give herewith 
conveys an excellent idea of the appear- 
ance of these remarkable people. They 
were of decidedly ugly faces—our picture 
rather flatters them—and were far from 
amiable in temperament. Eng was the 


smaller, and generally stood in the peculiar position repre-| ceeded his most sanguine expectations. For an instant he/| 
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of teeth ; the features developed a satanic grin, and the jaws 
rose and fellas the steam crowded the passages; and the 
ears participated in the general movement, giving to the 


head an excited and animated appearance, The man who 


was holding the head gazed upon it a moment with dilated 
eyes, colorless cheeks, knocking knees and protruding 
tongue; then, suddenly losing all interest in the perform- 
ance, he emigrated. 


As for the inventor, his success ex- 


tracted some attention by literary efforts as early as 1863, it 
was not until 1865 that he definitely adopted the profession 
in which he is now universally admitted to be one of the 
ablest masters. To his celebrated controversy with the En- 
glish Astronomer Royal, regarding the proper method of ob- 
serving the coming transit of Venus, ending in the virtual 
defeat of the latter, and the subsequent corroboration of 
Professor Proctor’s views by the first American, Russian, and 
German astronomers, we have already 
found occasion to allude; and with his pub- 
lished works, the clearest popular exposi 
tions of modern knowledge regarding the 
constitution of the celestial bodies extant, 
we presume our readers to be already fa- 
miliar. His books are a remarkable com 
bination of lucid and vigorous expression 
with scientific accuracy; and while never 
superficial, their subjects are treated. even 
when most abstract and uninviting, in a 
semi-imaginative manner, which lends to 
them a charming fresbness and interest. 

Professor Proctor’s most recent work is 
a collection of essays on topics more of a 
general than of a purely scientific interest. 
Lack of space at present at our disposal 
prevents our here alludingto the ‘‘ Border 
Land of Science” in such detail as we 
could wish, and hence we reserve its re- 
view fora more fitting opportunity. We 
may remark, however, that the author un- 
dertakes, in its pages, voyages to the sun 
and to Saturn, tells about life in Mars, and 
even ventures intothe shadowy realms of 
ghosts, only, however, to demolish those 
vagaries of the brain, by the bright light of 
scientific investigation and logical deduc- 
tions of cause and effect. ; 

Professor Proctor is of genial and plea- 
sant appearance, and is a fluent. and ready 
speaker. His lectures are excellent even as 
literary efforts; and although in some in- 
stances technically above the ordinary sci- 
entific discourse as usually adapted to the 
comprehension of a general audience, they 
nevertheless are so agreeably delivered and 
f0 brilliantly illustrated, that the interest 
of his hearers is kept coustantly alive from 


THE SIAMESE TWINS. 


sented, bent somewhat backward. The details of their early | contemplated the head, his countenance working with every 


history are somewhat meager. 


It is said they belonged to a} manifestation of intense delight; then he, too, started, pro- 


low order of peasantry, and were born in Siam in 1811. | bably to learn the greatest distance to which that voice would 
Captain Abel Coffin, of Newburyport, Mass., foung them in penetrate.” 


the city of Meklong, and bought themfrom their mother. 
In 1850 Barnum brought them before the world, since which 
time they have been exhibited throughout this country and 
Europe. Their subsequent history we have already sketched 


in a previous notice of their death. 
_—__s19 
How to Keep a Situation. 

An observing correspondent in the Western Rural gives 
the following hints on the above subject : 

Be ready to throw in an odd half hour or an hour’s time 
when it will be an accommodation,and don't seem to make a 
merit of it. Do it heartily. Though not a word besaid, your 
employer will make a note of it. Make yourself indispensa- 
ble to him, and he will lose many of the opposite kind be- 
fore he will part with you. 

Those young men who watch the clock to see the very 
second their working hour is up—who leave, no matter what 
state the work may be in, at precisely the instant—who 
calculate the extra amount they can slight their work, and 
yet not get reproved—who are lavish of their employer’s 
goods—will always be the first to receive notice, when times 


are dull, that their services are no longer required, 
—_—_———-— 1 6 ee 


The Telephon. 

This instrument, popularly known as the ‘‘ steam jackass,” 
is the invention of a farmer in Illinois. This gentleman 
was the owner of a mule possessed of unusual ability for 
producing sweet sounds, it having been ascertained that his 
voice could be heard over a circle of eight miles diameter. 
The mule was killed, and the inventor severed the head 
from. the body. The head was then carefully preserved 
from decay, and the inner organs were covered with a sub- 
stance that was impervious to steam. We are indebted to 
the Brooklyn" Eagle for a description of the first trial of the 
invention 

‘©A short piece of rubber hose was attached to the wind- 
pipe and connected with a steam boiler. It wasa moment 
of agony to the inventor, as he placed the head in the hands 
of an assistant and slowly pulled the valve open, a moment 
of thrilling interest; as the steam was turned on, it passed 
into the windpipe, expelling the air and producing a sigh 
followed by a grcan, a snort, a chuckle, then a violent 
coughing and sneezing. As a full head of steam was turned 
on, the most fearful noise, the most frightful guffaw, the 
most vociferous bray, that ever assailed mortal ears was pro- 
duced, The lips were contracted, disclosing terrible array 


<4 @ > 
PROFESSOR R. A. PROCTOR. 
There are few instances on record of a man attaining so 
distinguished and, withal, so well earned a reputation, in so 


short a period of time, as that of the eminent astronomer 
who has recently delighted the public of this city with his 
admirable lectures on the wonders of the heavens. Profes- 
sor Proctor is now in the thirty-seventh year of his age; and 
although he gained hcnors in his cvilegiate?course, and at- 
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beginning to close. An artist contributes 
a sketch as he appears upon the platform. 
To Destroy Insects. 

Hot alum water is arecent suggestion as 
an insecticide. It will destroy red and 
black ants, cockroaches, spiders, chintz 
bugs, and all the crawling pests which in- 
fest our houses. Take two pounds of alum 
and dissolve it in three orfour quarts of boiling water; let 
it stand on the fire until the alum disappears; then apply it 
with a brush, while nearly boiling hot, to every joint and 
crevice in your closets, bedsteads, pantry shelves, and the 
like. Brush the crevices in the floor of the skirting or 
mop boards, if you suspect that they harbor vermin. If, in 
whitewashing a ceiling, plenty of alum is added to the lime, 
it will also serve to keep insects ata distance. Cockroaches 
will flee the paint which has been washed incool alum water. 
Sugar barrels and boxes can be freed from ants by drawing a 
wide chalk mark just round the edge of the top of them. 
The mark must be unbroken or they will creep over it, but 
a continuous chaJk line half an inch in width will set their 
depredations at nought. Powdered alum or borax will keep 
the chintz bug at a respectable distance, and travelers should 
always carry a package of it in their hand begs, to scatter 
over and under their pillows, in places where they have rea- 
son to suspect the presence of such bedfellows. 


OO OO 
The Taylor Steam and Hydraulic Cotton Press, 

About a year ago, we illustrated an improved form of 
steam and hydrostatic cotton press, the invention of Mr. 
John F. Taylor, of the Phenix Iron Works, Charleston, 
8. C., and in the accompanying description, page 15, volume 
XXVIII, the reader will find a full explanation of its work- 
ing. The power is transmitted to the oil, water, or other 
liquid in the press from the pistons of two steam cylinders, 
which act upon the plate alternately, one imparting the ini- 
tial and the other the finishing pressure. The latter is 
operated by live steam from the boiler, and the former is 
actuated by the exhaust. The steam is thus used twice 
over, on the compound principle, thus effecting no inconsid- 
erable saving of fuel. 

One of these machines has recently been erected in the 
warehouse of Mr. E. C. Pentz, foot of West 11th street, in 
this city, where it is now in operation re-pressing cotton for 
shipment. The motion of the apparatus is uniform and en- 
tirely free from jar, and its capabilities are stated as extend- 
ing to the pressing of 100 bales of cottton per hour. The 
inventor submits testimonials to the effect that 700 bales 
have been pressed in a working day of ten hours. The 
power of the machine is 2,006,400 lbs. under 80 lbs. of steam. 
A continuous and steady pressure, we understand the in- 
ventor to assert,is maintained so long as steam is kept up in 
the boiler. The construction is strong and simple, and there 
appears to be a notable absence of pumps, valves, and other 
portions liable to be quickly worn out. 

—_ S18 

THE sand blast is said to work well in cleaning the wall 

of iron and stone buildings. 
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Geographical Progress in 1873. 


Judge Daly, in an able address before the American Geo- 
graphical Society in this city, of which he is the President, 
recently reviewed the progress of explorations and other 
efforts toward increasing our geographical knowledge, made 
during the year just ended. The lecture was an exhaustive 
review of the whole subject and a summing up of the results 
obtained. The utility of geographical societies as organized 
means of promoting geographical discovery, as well as the 
necessity for their existence, is proved from the fact that 
there is yet one seventeenth part of the globe of which we 
know nothing except by conjecture. 

The region which surrounds the south pole, the antartic, 
covers an area of 7,000,000 of square miles. The arctic 
measures nearly 3,000,000. The unexplored portion of 
Africa may be put down at least as 1,000,000. The unknown 
part of Australia is certainly more than two thirds of that 
amount; and in this connection, attention may be drawn to 
the great islands of the East Indian Archipelago, stretching 

rom the northeast corner of Asia to New Zealand, occupy- 
ing the most favored part of the earth, and which have in 
extent the magnitude of a continent. One of this great 
group, Borneo, is considered the second largest island on 
the globe. A strip along the coast of about 100 miles deep 
represents what we know of it; the interior and larger por- 
tion remains unknown. So also of Papua or New Guinea, 
which is ag large and may even be larger than Borneo, Su- 
matra is 1,000 miles in length, and Celebes and Luzon are 
inferior only to Sumatra; and there are in addition numer- 
ous islands of considerable size, some as large as Ceylon, 
and thousands of minute islands, many abounding in spices 
and mineral ores. 

Regarding recent 


ARCH AOLOGICAL DISCOVERIES, 


the speaker stated that late excavations made in Rome have 
revealed that the ancient city, before the Republic, in the 
time of the kings, was large and strongly fortified, and must 
have contained an immense population. This is contrary to 
the impressions of modern historical critics. The founda 
tions of the ancient city have been laid open, which consist 
of enormous works, many of which were great tanks and 
wells. The foundations are constructed of oblong blocks of 
tufa, put together without mortar, the style of building 
being the same as found in the ruins of Etrurian cities. 

Dr. H. Schlieman terminated his excavations upon the 
supposed site of Troy Jast summer. He thinks that he has 
discovered Skaean gate, Priam’s palace, and the great wall 
described by Homer. He writes of his discovery of a great 
wooden box containing jewels, precious stones, ornaments, 
and arms, such as battle axes, shields, and an immense gov- 
let of pure gold, with two handles and two mouths, which 
box, he says, has disappeared. In the island of Delosa 
whole temple has been laid bare and the ruins of a whole 
city discovered, and additional excavations, attended with 
important discoveries, have been made ‘in Pompeii. 

A stone has been found on a farm in Parahyba in Brazil 
containing an inscription, which, upon examination, was 
found to be in Phcenician characters, which would prove 
that the Pheenicians had visited America at a very early 
period. 

After fully referring to the various surveying expeditions 
in Central and South America, 


ASIAN EXPLORATIONS 


were noted, and it was stated that the Russian campaign 
which culminated in the capture of Khiva has produced 
valuable geographical results. The most important infor- 
mation of changes is the addition of the right bank of the 
Oxus to the Russian dominions, embracing the country north 
of that river, east of the Sea of Aral. Forty thousand slaves 
have been liberated in the conquered territory, and slavery 
has been abolished for ever. 

Mr. Jacob Halevy has explored the southern part of the 
Arabian Peninsula, through the interior of Yemen, a coun- 
try little known and where traveling is perilous. His jour- 
ney extended from Hodegeda, on the Red Sea, in a norther- 
ly direction, through the Wadi Flabouna, 18° 55’ north lati- 
tude. 

In this part of the country he found many Sabcean inscrip- 
tions, and saw the sources of the River Kharid, which runs 
toward the interior of Arabia and disappears, after fertiliz- 
ing the numerous oases of the Djaouf. He believes this to 
be the river which is alluded to in a passage of Strabo as 
having been crossed by a Roman army, Aelius Gallus, be- 
fore entering the country of the Saboans. Innumerable 
ruins in a crumbling condition, he says, cover the soil on 
the banks of the Kharid and its affluent, the Medheb. 


THE ANCIENT JERUSALEM. 


Concerning the explorations in Jerusalem, the speaker 
said: 

The details of this work, which occupied nearly three 
years, are too numerous to enter upon; shafts were sunk 
below the present city in various places to a considerable 
depth, and discoveries were made of extensive subterranean 
passages and galleries, winding aqueducts and canals which 
were cut in the solid rock, chambers, drains, sewers, wells, 
and tanks. A stream of running water was found, showing 
that fountains exist far below the surface, and are still run- 
ning, a ci1cumstance of interest, as there is now a dearth of 
water in Jerusalem. Inscriptions in the Pheenician charac- 
ters in red paint were found upon walls, and many objects 
of interest were gathered, such as lamps, pottery, weights, 
seals, gems, and sepulchral chests, some of them very beau- 
tiful, containing human remains. An attempt was made to 
determine the exact position of parts of the Temple and the 


site of Solomon’s palace; but while the investigations have 
had the effect of disturbing many of the previous theories as 
to the precise locality of places, they have not been suffi. 
ciently certain to remove doubts, or dispense with further 
inquiry. 

THE PENINSULA OF SINAI 


has been surveyed by Professor Palmer and Dr. Drake, 
and they conclude the locality to be the scene of the events 
recorded in the history of the Exodus, and its examination 
has certainly furnished a remarkable corroboration of the 
truthfulness and accuracy of the Biblical history. The coun- 
try is extremely wild and rugged, and has one of the most 
complicated systems of drainage in the world. Formerly it 
was well wooded, its mountain sides terraced with gardens; 
its rushing waters regulated and utilized; and this fertility 
lasted until comparatively modern times. Jebel Musa is 
considered to be undoubtedly the Mount whence the Law 
was delivered. 


PALESTINE, 


The country lying east of the Jordan and of the Dead Sea 
has been undertaken by the American Palestine Exploration 
Society. It embraces the part of Palestine which is the 
least known, and is in territorial extent three times as great 
as the country surveyed by the English. It abounds in 
ruins, inscriptions and objects of great interest, and its ex- 
ploration will undoubtedly throw a great deal of light, not 
only upon Biblical history but upon the former history of 
the whole country lying midway between Ancient Assyria 
and Egypt. 

Lieutenant Steever has spent about five months in ex- 
plorations east of the Jordan. He has surveyed about 600 
square miles,and has prepared avery valuablemap. The ex- 
plorations were in Edom and Moab. Various sites have been 
satisfactorily identified, and the positions of Mounts Nebo 
and Pigg#h determined. The levels of many important spots 
were taken, a number of ruins in Moab examined, and in- 
teresting inscription copied. 

AFRICAN EXPLORATIONS 


are represented to be less fruitful in positive results than 
those of former years, 

MM. Compeigne and Marche have undertaken to penetrate 
Equatorial Africa in the vicinity of the Gaboon. Their object 
was to trace the course of the Ogoone and the lekes to which 
it is supposed to lead, one of which is reported to be very 
large. The last accounts of Dr. Gandy, the commander of 
the West African Livingstone Exposition, are that he left 
San Salvador, the farthest point in the Portuguese domin- 
ions, for the country east, which is nearly a blank upon our 
maps. A German expedition, organized by Dr. Bastian and 
the Berlin Geographical Society, left last spring for the ex- 
ploration of Loango. 

With a glance at the reports of exploring expeditions in 
Australasia, Judge Daly concluded his survey with a refer- 
ence to the telegraphic event of the year, which he thinks 
has been the completion of a line of telegraph across the 
entire length of Australia, from south to north, from Ade- 
laide in the south to Port Darwin inthe north, a distance of 
2,012 miles. 

The completion of the telegraph across Australia gives 
a line, from Adelaide to Gibraltar, of 12,462 miles, of which 
9,146 miles are submarine. The practical result is that 
Australia now receives news three weeks earlier than the 
latest brought by the mail steamers. 


Correspondence. 


Air Poison and its{Remedy, 
To the Editor of the Scientific American: 


The effects of fresh air upon the human system are well 
known to be renewed strength, increased vital force, and 
hightened complexion; while the fetid atmosphere of close 
rooms produces pallor, weakness, and diminution of the 
mental capacity. It is remarkable that the same body, air, 
should have such diametrically opposite effects under but 
slightly altered conditions. 

After the discovery, in the last century, of the composition 
of atmospheric air—which is about one fifth oxygen and 
four fifths nitrogen—it was ignorantly believed to be the 
absorption of oxygen by breathing, and consequent relative 
increase of nitrogen, that made the air of crowded rooms 
noxious; but analysis abolished this idea, and proved that 
the relative proportions of the two gases are always the 
same, The oxidation of the carbon supplied by our food 
causes the gas exhaled from the human frame to be largely 
composed of carbonic acid; but the chief impurities of the 
air, which cause decay and putrefaction of organic matter, 
are the living vibrios, which multiply so rapidly that, were 
it not for the eternal compensation of natural forces, they 
would soon suffocate all other life off the earth. Their fell 
enemy is ozone, which is oxygen in a negatively electric 
state, and exists in our atmosphere in a propertion varying 
from one ten-thousandth to one one-hundred-thousandth. 
Ozone is generated by lightning flashes, which have been 
truly said, from time immemorial, to clear the air. The 
evaporation of saline solutions also disengages ozone, which 
is always found in increased proportion on and near the sea. 
Being more dense, and one and a half times more heavy, 
than oxygen, it descends to the earth, from which the vib- 
rios ascend. It has also a strong phosphoric smell, and has 
the important property of combining with all bodies, except. 
gold, platinum, and water. This property is its great 
weapon in the destruction of the vibr3. 

The open air is the space in which ozone continually rules, 
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while the vibrios have the supremacy in close and fetid 
places where ozone is very seldom or never recognized. 
Every breath we take in such places begins to poison and to 
weaken our system, while every breath in the open air neu- 
tralizes poisonous agents and renews strength. Dz. 
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The Aboriginal Americans, 
To the Editor of the Scientific American: 


There is, I think, abundant evidence that the osseous 
structure of the mound-building aboriginal peoples differed, 
to some extent, from that of all the present inhabitants of 
the globe, after making due allowance for individual pecul- 
iarities. 

In my researches in this country, which was at one period 
densely populated by the mound builders, I have never seen 
anything resembling the short, strong bone running from 
the sixth cervical vertebra to the scapula, mentioned by Mr. 
R. K. Slogson, on page 244 of your volume XXVIII, and am 
inclined to look upon such a bone (if found) as a l/usus nat- 
ure; but I have found several bones that Iam unable to 
classify or pronounce upon, among which are the submaxil- 
laries, of which I wrote you some time since. 

Ihave a genuine mound builder’s skull, which, although 
somewhat decayed, is a marvel to all who behold it and 
contrast it with what we know of modern man. There are 
marks on the skull caused by the copper ornaments with 
which this once noted character (for such he undoubtedly 
was) was buried. The man who stood under that skull was 
probably a stranger to disease, and knew no such thing as 
fear. A rifle ball would hardly fracture or enter his head, 
if it were to strike it in any way but perpendicularly. There 
is a peculiar formation where the muscles of the neck were 
attached, such as none of us ever saw before. This skull is 
an object of deep interest, and most especially would I call 
the attention of all phrenologists to a specimen so rare. 
The copper crown, with which his head was discolored, was 
so far decomposed that I was unable to save it. 

Yellowbird, O. S. L. N. Foore, M.D. 
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Glue as a Healing Remedy. 
To the Editor of the Scientific American: 


For the last twelve or fourteen years I have been em- 
ployed in a shop where there are over three hundred men at 
work; and, as is the case in all shops of this kind, hardly a 
day passes but one or more of us cut or bruise our limbs. 
At first there were but few that found their way to my de- 
partment to have their wounds bound.up; but after a while, 
it became generally known that a rag glued on a flesh wound 
was not only a speedy curative, but a formidable protection 
against further injury. I was soon obliged to keep a supply 
of rags on hand, to be ready foranyemergency. I will here 
cite one among many of the cases cured with glue. 

A man was running a boring machine, with an inch anda 
quarter auger attached; by some means, the sleeve of his 
shirt caught in the auger, bringing his wrist in contact with 
the bit, tearing the flesh among the muscles in a frightful 
manner. Jie was conducted to my department (the pattern 
shop), and I washed the wound in warm water, and glued 
around if a cloth, which, when dry, shrunk into a rounded 
shape, holding the wound tight and firm. Once or twice a 
week, for three or four weeks, I dressed the wound afresh, 
and it was well. The man never lost an hour’s time in 
consequence, The truth of this statement hundreds can 
testify to. I use, of course, the best quality of glue. 

Racine, Wis. J. A. FIELD. 


Insurance Company, 


This company’s report for 1873 has recently been received. 
It is an unusually interesting and important paper, and the 
brief summary that we give below does but scant justice to 
its merits. 

Inspections in 1873: Internal, 8,511; external, 23,312— 
total, 31,823. 

Defects discovered: Furnaces out of shape, 599; cases of 
fracture, 1,008; burned plates, 682; blistered plates, 1,737; 
cases of deposit of sediment, 2,263; cases of incrustation and 
scale, 2,180; external corrosion, 818; internal corrosion, 333, 
internal grooving, 206; defective water gages, 561; defective 
blew-out apparatus, 233; defective or overloaded safety 
valves, 321; defective pressure gages, 1,470; boilers without 
gages, 682; cases of deficiency of water, 113; cases of loose 
and broken braces and stays, and insufficient bracing, 465— 
total, 18,866. 

Boilers condemned in 1878, 178. 

Boiler explosions in the United States in 1878, 88; number 
of persons killed, 139 ; number of persons wounded, 164. 

Cases of distortion and fracture of furnace sheets occur 
from low water, deposits of sediment, and a cold water feed. 
It is econcmy to heat the feed water, because it both saves 
fuel and prevents wear and tear. Sheets are liable to be 
fractured, if boilers are blown down when heated. Blisters 
in plates occur from the use of iron which is not homogene- 
ous. Blisters should be cut off; and if the thickness of the 
plates is much reduced, patches should be puton. The de- 
posit of sediment gives the most trouble to steam users. 
When the feed water contains carbonate of lime, it will be 
deposited in a hard mass, if the boiler is blown down when 
hot; but it can be washed out, if the boiler is first allowed to 
cool. Grease in the boilers seems to combine with the car- 
bonate of lime, and sink down upon the plates, keeping the 
water from them and causing overheating and burning. 
Feed water heaters, with separating plates or chambers, 
seem to work well when the water holds solid substances in 
solution. The deposits of sulphate of lime are the mos 
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troublesome. Potatoes and slippery elm seem to prevent 
and remove scale in many cases. Substances containing 
tannic acid also seem serviceable with some kinds of water. 
There should be frequent blowing off when these solvents are 
used. Crude petroleum seems to prevent scale when the 
water is principally impregnated with sulphate of lime, but 
is not recommended where the carbonate of lime is the prin- 
cipal foreign ingredient. 

External corrosion is frequently caused by the exposure of 
boilers to the weather, and by leakage and dripping. It isa 
bad practice to put ashes on top of the boiler, wood ashes 
being the most liable to produce corrosion. Coatings of felt 
or calcined plaster can be used with benefit. Ashes are fre- 
quently allowed to accumulate in the ash pits of boilers, and, 
becoming wet, produce corrosion. 

Internal corrosion is caused by scale, or by acid in the 
water. If the latter occasions the trouble, the surest remedy 
will be to abandon the water and get a supply from another 
source. The dyes discharged from factories into streams 
frequently render the water unfit for use in boilers. This 
difficulty can sometimes be remedied by neutralizing the 
acid by the use of soda or soda ash. It should be remarked, 
however, that a!l the solvents and neutralizers mentioned 
above should be used with great caution, as their indiscrimi- 
nate application is frequently productive of more harm than 
good. 

Internal grooving or channeling probably arises from une- 
qual expansion and contraction, in connection with the use 
of impure feed water. Glass gages are sometimes stopped 
up by a mixture of grease with the impurities of the water. 
The lever safety valve is most commonly used, and, under 
the care of a competent and reliable man, is all that is 
needed. It should, if possible, be so arranged that it cannot 
be tampered with. It should be raised every day, in order 
to prevent corrosion and sticking to the seat. Pressure 
gages should be tested every few months. The hight of the 
water in a boiler should always be ascertained before start- 
ing the fire. It‘is not unusual to look after the fire first and 
the water afterward; and in many cases, boilers have been 
nearly ruined from this cause. 

Many boilers are braced imperfectly, or not at all. Boilers 
are frequently left without examination for months, and the 
bracing becomes defective. Steam users take too many 
chances, under the advice of boiler makers who are ignorant 
or careless. 

The above will be sufficient to show tbat there is no need 
of mysterious theories to account for boiler explosicns. 
Boilers, with the best of care, will wear out, and the process 
is mach hastened if they are improperly set and badly 
managed. 

The Conipany employs about 30 inspectors, who inspect 
the boilers under their care quarterly and semi-annually. 
Defects, when discovered, are pointed out; and unless they 
are repaired, the Company’s liability ceases. 

—_——__——s+ 0 oe ____—_—__ 


SCIENTIFIC AND PRACTICAL INFORMATION. 


ADULTERATIONS IN YELLOW AND RED CHROME:S. 


The yellow and red chromates of lead, employed as pig- 
ments, frequently contain sulphate of lead. This substance 
is insoluble in strong nitric acid,and in this way it can be de- 
tected; hut a neater and more convenient method, proposed 
by Dr, Julius Liwe, consists in the use of hyposulphite of 
soda. The finely pulverized pigment is placed in a moder- 
ately concentrated, cold solution of pure hyposulphite of 
soda, when the sulphate of lead readily dissolves, leaving 
the chromate unacted upon. After filtering, the filtrate may 
be tested for lead by adding a solution of the neutral chro- 
mate of potash, when the yellow chromate of lead will be 
precipitated. If it is desired to ascertain the amount of the 
sulphate of lead present, it may be precipitated by sulphur- 
etted hydrogen gas, or by sulphide of ammonium, as sul- 
phide of lead, which is then purified and converted into sul- 
phate of lead by the use of fuming nitric acid, and weighed. 
Thia method is preferable to the one depending on the in- 
solubility of sulphate of lead in nitric acid, as proposed by 
E. Duvillier recently, since there might be other insoluble 
adulterations present, as, for example, barytes. 


THE DETECTION OF BLOOD SPOTS. 


M. Sonnenschein states that tungstate of soda, strongly 
acidulated with acetic or phosphoric acid, throws down albu- 
minoid mutters from very dilute solutions. These precipi- 
tates,insoluble in a large excess of water, dissolve in alkalies, 
especially if hot. If defibrinated blood is treated with this 
salt, a red brown precipitate is formed, which becomes clotty 
on boiling. All the coloring matter is precipitated. To de- 
tect blood spots by this means on clothing, the suspected 
portion is cut off; and after having been treated with distilled 
water, the filtered solution is precipitated with the above re- 
agent. The precipitate, washed and treated with ammonia, 
takes a reddish grey color. If phosphoric acid be present, it 
must be carefully washed away before treating the precipi- 
tate with ammonia. 

THE TELEGRAPH IN CHINA. 


The Great Northern Telegraphic Company has recently es- 
tablished a line between Woosing and Shanghai. Twenty 
words are sent foradollar. This is the first successful at- 
tempt to introduce the telegraph through the main portion 
of the empire, as previous efforts have been met with vio- 
lent opposition from the people, who cut the wires and de- 
stroyed the poles. 

NITRITE OF AMMONIA, 


M. Berthelot has recently succeeded in producing this 
body for the first time in a crystaline state. Nitrite of baryta 
is placed in sulphate of ammonia, The precipitated sul- 


phate of baryta is collected on @ filter, leaving the nitrite of 
ammonia in solution in the liquid. The crystalization of 
the latter cannot be obtained by heat, as the same causes a 
rapid decomposition of the substance; hence the liquid is 
placed under the receiver of an air pump, with very hygro- 
scopic materials. In spite of these precautions, however, and 
although the operation 1s conducted at the freezing tempera- 
ture, about two thirdsof the product become decomposed. 
The balance, however, is pure nitrite of ammonia, crystalized 
in white needles. The body isremarkable for its explosive 
properties,detonating violently at 165°2° Fah. ,or by reason of 
a shock, with aforce nearly equal to that of nitro-glycerin. 


A CIRCULAR COMPASS NEEDLE. 


M. KE. Duchemer has addressed a note to the French 
Academy, in which he claims that a circular compass needle 
possesses the following advantages over the usual form: 

1. A magnetic power, for a given diameter, double that of 
a needle whose length is equal to this diameter. 

2, The existence of two neutral points instead of one, 
which has the effect of maintaining the position of the two 
poles constant; the magnetism seems to be so energetically 
preserved thut even the strongest sparks of a Holtz machine 
do not cause any displacement of the poles of the magnet. 

3. A more satisfactory means of suspending the magnet 
when it is well mounted and balanced by a plate of agate ; it 
seems then to move as if placed in a liquid. 

4, An increase in sensibility of the magnet proportional to 
its diameter. 

5. The possibility of neutralizing the magnetism of the 
vessel by means of a second magnetic circle, changing the 
position by an amount calculated beforehand, and thus per- 
mitting the compensation of the compass before the sailing 
of the vessel. This idea was suggested by Captain D, 
Venie.—Comptes Rendus. 


NEW EXPERIMENTS IN CONVECTION. 


The phenomenon of convection of heat in a liquid, con- 
sisting in that the superior portion of the mass is always at 
a more elevated temperature than the lower part, can be 
clearly illustrated by the following novel experiments: 

Two glass tanks are placed before a white surface; one is 
filled with cold and the other with boiling water. A solu- 
tion of starch is freshly prepared in a large test tube, and,by 
the addition of an aqueous solution of iodine, colored a deep 
blue. The liquid is then warmed until this color just dis- 
appears, care of course being taken not to add an excess of 
iodine, which would prevent this action; and thetube is then 
plunged into the cold water. The blue color, brought back 
by the cooling, will appear first in the lower portion of the 
tube, and will gradually extend upward, thus proving that 
it is the lower portion of a warmed liquid which first becomes 
sufficiently cooled to cause a return of the tinge. 

In the other tank, containing boiling water, a similar test 
tube, containing a blue liquid obtained by the addition in 
excess of caustic potash to a solution of sulphate of copper 
and tartaric acid, to which a little grape sugar is added, is 
placed. The formation of yellow oxide of copper begins at 
the surface of the liquid and descends gradually to the 
lower portions, showing that it is the upper part which first 
attains the temperature necessary to cause the re-action 
which precipitates the oxide of copper. 

ee 
The Fireproof Building Company. 

On January 12, a fire test was made of the Fireproof Build- 
ing Company’s concrete, at their works, corner of Corlears 
and Cherry streets in this city. Below we give the details, 
which will doubtless be interesting to our readers: The 
company had constructed a small house, and a model of a 
mansard roof. The latter was open at the top, and was 
made with wooden rafters, covered on both sides with the 
concrete blocks, the inner blocks being 1} inches in thickness, 
and the outer ones,24inches. The inner blocks were hollow, 
and the outer solid. A part of the outer covering was slated, 
and a small space was covered with plastic slate roofing, 
which consists of ground slate mixed witha residuum of 
coal tar until it acquires the consistency of common mortar, 
and is then applied with a trowel to adouble layer of felting, 
the slate mixture having a thickness of about }of an inch. 
This was arranged so that the edges were not exposed, being 
covered by the common slate. A fire was made both within 
and around this model, and was allowed to burn for 35. min- 
utes, During its continuance, loud explosions occurred, 
caused by the hard finish breaking off from the inside of the 
blocks, the material not having been thoroughly dried, 
When the fire was extinguished, it was found that the ordi- 
nary slate had crumbled to a serious extent, while the plas- 
tic slate was uninjured. The concrete blocks were appa- 
rently unchanged. 

The next test was made with the house. This wasa small 
building about 8 feet square, and the same hight. It was 
built near the factory chimney, with a flue running into the 
chimney. The walls were 7} inches thick, and an inside wall, 
also 7} inches in thickness, was built on one side, a hole be- 
ing made in the outer wall on that side, so that a thermo- 
meter could be inserted. The walls were made of solid 
blocks. The roof of, the building was composed of wooden 
rafters, covered with solid blocks 4 inches thick, and having 
blocks, 2 inches in thickness, suspended from the bottoms 
of the rafters. The floor was constructed in a similar man- 
ner. A large fire was made in the house with logs soaked 
in oil, and was allowed to burn for 50 minutes. After the 
fire had been burning for 20 minutes, the inner wall had 
hardly become heated through. The space between the two 
walls was filled with steam after the fire got well under way. 
During this test a large block of concrete with thr:e holes in 
it had a piece af woad put into one, some paper into the 
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other, and a handful of shavings into the third. The holes 
were then closed with cement, and the block was thrown in- 
to the fire, a bucket of oil being also thrown in immediately 
afterwards. After the fire was extinguished, a workman, 
reaching into the building, chipped away pieces of the floor 
and ceiling blocks. The beams were thus exposed, and they 
were found to be damp and scarcely warm to the touch. 
‘The large block was broken open and its contents were found 
tobe ina similar condition. After this test, the visitors 
were shown a floor, built of these blocks, and weights were 
put upon it to prove its strength. 

The blocks with which the foregoing experiments were 
made are composed of cement, consisting chiefly of the hy- 
draulic lime of Teil, which is said to combine great strength 
with lightness. The blocks used for partitions have been 
found capable of resisting a crushing force of 800 pounds 
per square inch, and the weight of these blocks, 4 inches in 
thickness, is 11 pounds per superficial foot. 

We should have stated that the fire was quickly extin- 
guished by water at the conclusion of the tests, and that the 
blocks showed no signs of cracking, under this severe proof. 

Those who have carefully perused the foregoing state- 
ments will see that these tests are not conclusive as to the 
fireproof qualities of the material. As a general rule, build. 
ings do not take fire immediately after completion, and be- 
fore the cement is dry. It would be interesting to see an 
experiment with this concrete after it had been thoroughly 
dried. 

eS ee 
THE RIBBON POST. 

The Ribbon Telegraph Post Company, of Manchester, 
England, have recently introduced a light and graceful form 
of iron pole or pillar, constructed as represented in the 
annexed engraving, extracted from /ron. The ribbons are 
made around a mandrel, which is provided on its exterior 
with spiral intersecting grooves. The latter form a recep- 
tacle for the ribbons, which are wound on by machinery, 
without twist or strain, and in such a manner that the grad- 
ual decrease of the pole is compensated for. The first series 
is put on from right to left, beginning at the bottom; the 
next, in the reverse direction, 
commencing at the top. The 
latter ribbons, of course, over- 
lap, and are, at this stage of 
the operation, temporarily se- 
cured to those beneath them 
by bolts fitted in holes previ- 
ously punched in both, so as 
to coincide exactly at the points 
of intersection. 

The core of the mandrel is 
then removed, causing it to 
collapse, wien the pole is with- 
drawn and placed upon a cyl- 
indrical bar, ready for the in- 
sertion of the angle irons. 
These, previously punched, 
are secured by rivets to the 
intersections of the ribbons, 
the temporary fastenings being 
taken out. The cap, the nature 
of which depends necessarily 
upon the uses to which the pole 
is to be devoted, is then put 
on; and the base, consisting 
of various forms, strengthened 
with extra izon and inserted, 
for some little distance, with 
the ribbon and secured to a 
plate which affords a strong 
support, is added. 

The strengthof poles thus 
constructed is said to be very 
great. Two, without angle 
irons, measuring 10 feet by 8 
inches, supported a weight of 
10 tuns without sinkage, de- 
flection. or collapse. The total 
weight of a telegraph post 31 
feet long is about 434 puunds. 

On rocky ground, these posts 
can be fastened directly to the 
surface of the rock; no light- 
ning conductor or earth wire is 
required, since the poles are 
themselves conductors; no ladders are needed; they offer 
smal] resistance to the wind, and are ornamental and dur- 
able. It is suggested that they may be advantageously used 
as substitutes for the heavy iron pillars or clumsy wooden 
supports frequently employed in the construction of conser- 


vatories, porches, etc. 
nh A eed 


THE Onm.—The term ‘‘ ohm” is derived from the name 
of the celebrated electrician who first ascertained the laws of 
electrical resistance, and is a measure of resistance of which 
it is the unit, in the same way as we use the inch or yard in 
the meagure of length. The ‘‘ohm,” as a unit of resistance, 
was adopted by acommittee of the British Association,many 
years ago,and is now the acknowledged standard of resistance 
throughout the world. The ohm represents the resistance 
of about 210 feet of copper, wire No. 16, or galvanized wire 
No. 8, unexposed to disturbing causes and in a temperature 
of 60° Fah. 


IN 
TAN 
\\\\ 
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To pass our time in the study of the sciences has, in all 
ages, been reckoned one of the most dignified and happy of 
human occupations.— Brougham, 
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IMPROVED COTTON WORM DESTROYER. 

The inventor of the device represented in our engraving 
proposes to exterminate cotton worms by ejecting a poison- 
ous liquid over the plants on which they exist. To this end 
he has devised a novel apparatus, mounted on wheels, so 
as to be drawn by horses around the field, whichis provided 
with mechanism by which the fluid is distributed in the form 
of a fine spray. 

There is a large tank or reservoir, A, into which the poison 
is placed, and from which it is lifted by the double action 
force pump, B, into the two branches of a pipe, C, on top of 
the tank. The lever of the pumps is actuated, as will readi- 
ly be understood from the engraving, by 
a pitman pivoted eccentrically on one of 
the wheels of the apparatus. From the 
pipe, C, the liquid passes through a 
suitable valve, by which its flow is readily 
governed, and into a horizontal tube, D, 
which runs transversely across the rear 
of the tank. To this tube are connected 
several shorter pipes, E, a section of one 
of which is represented in Fig. 2. In 
the interior of these attachments, which 
are of cast metal, are cut grooves, and 
their lower ends are clos2d by plugs of 
india rubber, which are secured by a rod 
and set screw. By means of the latter 
the stoppers can be tightened or loosened 
in the opening at will. 

It will be seen that the liquid, being 
continually carried up by the force 
pumps, will, in passing through the 
lower end of the tubes, E, escape by 
way of the grooves, and assume the 
form of fine spray, which will penetrate 
and evenly distribute itself over the 
foliage of the plant. The wheels upon 
which the apparatus is mounted are 
smaller than thoge ordinarily used for 
wagons, and are attached to the tank by 
means of vertical bars. The machine 
is thus enabled to pass over the rows of 
plants without injuring the same; while, at the same time, 
the dimensions of the wheels are such as to give the required 
number of strokes to the pump lever necessary to the pro- 
duction of a constant and full volume of spray from the 
pipes, without auxiliary gearing. The action of the device 
is necessarily automatic, and hence but a single hand is need- 
ed to regulate the spray openings, admit or cut off the li- 
quid, and guide the horse or horses attached to the machine. 

Patented December 16, 1878. For further particulars ad- 
dress the inventor, Hon. J. W. Johnson, Columbus, Texas. 

1 8 
IMPROVED BEARING FOR SHAFTING. 

In examining the annexed engraving, the reader will no- 
tice that the box through which the shaft passes (instead of 
being made in the ordinary manner, that is, divided longi- 


tudinally, and the, halves united by bolts) is constructed of 


two portions of unequal size. The idea of the inventor is 
to produce a bearing, the ends of which, in taking against 
the usual collars or rings, secured to the shaft to prevent 
end motion of the box, shall not cause the unequal wear of 
the collars and the consequent disagreeable noise. 

The lower portion of the box, A, Fig. 2, is cast hollow to 
fit the shaft, and in a single piece; while at its extremities 
rings, B, are provided to abut against the collar, C, on the 
shaft. These rings present a smooth surface to the collars, 
and hence exercise but very little wearing effect upon the 
same. In putting up a line of shafting, the box, A, has to 
be slipped over the end, the shaft passing through the rings 
which, of course, support the box when bearings are being 
fitted, and also during repairs, etc. The upper part of the 


box, D, fits, as shown in Fig. 1, in the opening between the 
rings, B, and, if both portions are made with flanges, the 
bearing is readily attached together by bolts in the usual 
way. 

In our engravings, however, these flanges are omitted, and 
the mode of securing the box in-the hanger is clearly shown 
in Fig. 1. Lugs are cast upon the box, A, which fit in suit- 
able sockets in the hanger; and an indentation with raised 
sides is formed upon the cover, D, into which a screw, pass- 
ing through a projection on the support, is, by a nut, firmly 
turned. It will be noticed that the apparatus, while thus 


held tightly in place, can, by loosening the screw, the work 
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of aminute, be quickly opened for any purpose. In prac- 
tice, the apertures in all boxes of the same size are designed 
to be of similar dimensions, so that all the covers may be 
cast alike, and hence all fit any one box. The inventor states 
that the difficulty often met with in losing lire by taking off 
the ordinary boxes and then replacing them accidentally end 
for end, as may easily be done, is here necessarily avoided, 
as the lower portion of the bearing is always on the shaft, 
unless removed over the extremity. Theinterior of the box 
is lined with the usual Babbitt or other suitable metal. 

Patented December 16, 1873. For further particulars, ad- 
dress Meesrs. Pierre J. Hardy & Co., 156 West 19th street, 
New York city. 

————— 2-4 
Manganate of Baryta as a Green Pigment, 

The manganate of baryta, possessing a handsome green 
color, has attracted the attention of color manufacturers; 
and it has been proposed to employ it as a pigment. Two 
methods of preparing it have been published: One consists 
in igniting together the nitrate of baryta and manganese 
oxide or dioxide; the other consists in fusing a mixture of 
of pyrolusite or black oxide of manganese, caustic baryta, 
and chlorate of potash. By either process a green mass is 
obtained, but the second method seems to yielda more beau- 
tiful and homogeneous product. In experimenting with 
other and more direct methods for preparing a baryta green 
of great purity and beauty, Fleischer has made several ob- 
servations of its properties not generally known, which will, 
we think, prove of interest tf our readers. 

If a green solution of manganate of potash be precipitated 
while boiling, by chloride of barium, a heavy, granular, but 
not crystaline, precipitate of manganate of barium is ob- 
tained. This precipitate has a violet color, approaching 
blue, can be washed by decantation at first, and afterwards 
may be collected on a filter. On drying the precipitate, its 
color grows lighter with the increase of temperature ; and on 
being heated to a dark red heat, it looks almost perfectly 
white, with only a shade of grayish blue. If then it be 
heated still higher with free access of air, or in an oxidiz- 
ing flame, it gradually turns green; by carrying the process 
farther, the color becomes a beautiful greenish blue, and 
finally at a very high heat adirty grayish brown mass is 
formed from the reduction of the manganic acid to binoxide 
of manganese. 

On adding chloride of barium to a solution of the perman- 
ganate of potash, and boiling, a precipitate is slowly formed, 
of a peach blossom color, while the liquid retains a deep 
violet color. By decanting and bringing the mass, diluted 
with water, on a filter, the precipitate is not decomposed and 
can be dried at 100° C. without changing color. When the 
dry permanganate of barium is gradually heated, its color 
also grows paler, but does not, like the manganate of baryta, 
acquire a green color at a still higher temperature; for after 
the color has once vanished, an increase of temperature soon 
converts it into the grayish brown mixture of the binoxide 
of manganese and baryta, or carbonate of baryta. Hence it 
is impossible to prepare the green manganate of baryta from 
the permanganate. 

In regard to the color itself, experiments have shown that 
the most beautiful green is that formed by igniting the man- 
ganate as described above. The green prepared by Rosen- 
stiebl’s process,—fusing together caustic baryta, chlorate of 
potash, and binoxide of manganese—is less beautiful than 
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the above; while that attained from nitrate of baryta and 
binoxide of manganese is far inferior to either of the others, 
Perhaps, however, this color could be improved by prepar- 
ing it in a reverberatory furnace with a strong oxidizing 
flame. ; 

The blue green baryta pigment has different shades ac- 
cording to its preparation, some being almost pure blue with 
only a shade of green, and resembling the light blue quill 
feathers of many parrots. The greener the color, the more 
it gains in intensity, but it loses in fineness, although still 
surpassing the green manganate of baryta. 

The production of the blue or bluish green baryta color is 
due entirely to the alkaline property of 
the mass. Whether each definite color 
is due to a definite composition is doubt- 
ful, since the temperature, which must 
not exceed that of a bright red heat, ex- 
erts a great influence on the color. This 
much is howevercertain, that both man- 
ganic acid as wellas the permanganate 
of baryta, when mixed with about 20 
per cent of hydrate of baryta and ig- 
nited at a red heat, will always produce 
this blue green color. It is evident that 
the blue green color is dependent entire- 
ly on its basic character; for on placing 
this powder in weak acids, it first turns 
green ana is then gradually decomposed. 
The baryta pigment is quite permanent, 
and may be subjected to the action of 
' strong sulphuric acid for hours, at the 
ordinary temperature, before the color 
will be destroyed. Boiling potash solu- 
tion has no perceptible effect on it. The 
permanence, especially of the blue shade, 
is increased by adding a little baryta, 
which increases its alkalinity. It is also 
worthy of remark that the pigment pre- 
pared from the nitrate of baryta is much 
less permanent, because the nitrous acid 
present will after atime exert a reducing 
action. 

The baryta pigments seem especially adapted to fresco 
painting, because they appear very bright and lively on stone, 
and especially on lime, where many other pigments lose 
their beauty or are entirely destroyed. 

S18 Oe 


The Bridge over the Alleghany, at Warrenton, Pa. 


We are indebted to a correspondent, Mr. A. Hertzel, for 
the following particulars regarding the structure above 
named, which is one of the handsomest of the many iron 
bridges crossing the rivers of the United States. The length 
of span, from cen’er to centerof the towers, is 470 feet. The 
latter extend 44 feet above the abutments, the masonry of 
which is 24 feet aboye the water. The floor beams are 33} 
feet long, giving a roadway of 19 feet and a sidewalk of 5 
feet on each side. The two main cables are composed of 
7 two inch steel wire ropes each, manufactured by J. A. Roeb- 
ling’s Sons, of Trenton, N. J. The cost of the work was 
$45,000. 

S10 2 
COMBINED LOUNGE AND BATH TUB. 
This is an ingenious combination of two indispensable ar- 


ticles of household utility, which will be found a conve- 
nience to persons occupying apartments in which economy 
of space isof importance. The invention, which was paten- 
ted by Mr. Conrad Wendel, of New York city, consists in 
arranging, under the seat of a lounge, sofa, or bench, suita- 
ble supports, A A, for a bath tub, B, Fig. 2. The seat is 
hinged to the frame so as to form a cover for the tub, and to 
be readily thrown forward when it is desired to use the lat- 
ter, in the position shownin the sectional view. The tub is 
provided with suitable flanges to rest on the cleats, A. 

The seat is shown closed in Fig. 1, and serves to conceal 
the tub, and also as a cover for the same, to prevent the en- 
trance of dust, etc. The tub is also supported by straps, C, 
which embrace its body at suitable distances apart, and which 
are secured to the frame. 
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THE ARTIFICIAL MANUFACTURE OF BUTTER. 


The preparation of butter from substances other than 
cream, and by means other than the time-honored churn, is 
a subject which seems to be attracting considerable atten- 
tion. With the view of presenting the fullest possible in- 
formation on this interesting subject, we have obtained de- 
scriptions of various plans, for butter making and refining, 
patented in the United States, from which we are enabled to 
compile a comprehensive statement of the progress of inven- 
tion in this direction. The extent of the topic necessitates 
its subdivision, and hence, in its consideration, we propose 
to treat it under the following heads: Manufacture of butter 
and shortening for culinary use from fats; manufacture of 
butter from whey ; modes of purifying and improving but- 
ter; and, finally, butter-coloring compounds. 


THE MANUFACTURE OF BUTTER, ETC., FROM FAT. 


Taking the various processes in their chronological order, 
the earliest on record is the patent of H. W. Bradley, of 
Binghamton, N. Y., and is dated January 3, 1871. It con- 
sists in a mixture of refined vegetable or fixed oil, hog’s 
lard or stearin, and tallow, heated and agitated with water 
by means of acurrent of steam. After a suitable length of 
time, the oil is drawn off and allowed to cool. This produces 
a purified grease, which may answer for some culinary pur- 
poses, but is hardly, we should imagine, palatable for table 
use. The same inventor, in a specification dated October 3, 
1871, describes a mode of removing the offensive taste and 
smell from cotton seed oil, by adding one ounce of chlorate 
of potash and niter to each gallon. After heating and agita- 
tion, the oil is drawn off and treated with a current of pure 
oxygen, the effect of which is to deodorize and oxygenate it, 
rendering it, according to the patentee, sweet and palatable 
for cooking purposes. 

The modest claims above noted are somewhat oversha- 
dowed by the numerous advantages which Dr. dela Perouse, 
of Paris, considers are obtained by his method of preparing 
fatty matters, patented November 21, 1871. He proposes to 
render fats, however rancid, neutral and pure—to produce a 
low priced cooking butter, which will always remain sweet 
—to give the prepared materia] improved digestible qualities 
—to preserve meat by enveloping it in unoxidizable fat—to 
make superior candle tallow, and, lastly, to mix liquid fat 
with flour of leguminous plants (peas, beans, etc.), or with 
chopped meat, to form a nutritive food. This last seems to 
be simply pemmican, an article of diet well known to the in- 
habitants of the northern part of this continent. The ope- 
ration consists in placing & tun at a time of raw fat (beef, 
pock, or mutton) with distilled water, in which is dissolved a 
quantity of the sesquicarbonates or bicarbonates of oxide of 
potassium or aluminum. A solution of chloride of sodium 
or potassium is then added, and the whole boiled, first active- 
ly and then moderately, for several hours, when all the fat 
becomes separated from its cellular tissue. After a repose 
of two or three hours, the melted fat is passed into refrige- 
rators, and thence into casks for the market. 

Mr. Alfred Paraf’s patent, which is next in date, April 8, 
1873, is that under which the oleomargarin butter is made. 
This process has already been fully described on page 
246, Vol. XXIX. of the ScIENTIFIC AMERICAN, but a brief 
review of its salient points will not be here out of place. 
The fresh fat, finely chopped, is mingled with its own weight 
of water at 120° Fah., at which temperature it is maintained 
for hours. The whole is then allowed to cool, when the 
mixture of congealed oleomargarin, stearin, and mem- 
brane is separated from the water and worked with common 
salt between cylinders, after which it is placed in bags and 
squeezed in a hydraulic press. This operation is performed 
in rooms at a temperature of 60° Fah., whichis the melting 
point of oleomargarin, so that, by this means and by the me- 
chanical contrivances, the latter is separated. It is finally re- 
worked with salt, and churned into butter in the ordinary 
manner, with a proportion of buttermilk. 

Mr. Joseph R. Brown, in a patent dated December 23, 1878, 
proposes to purify tallow, remove its smell, and render it hard 
and solid at all seasons of the year, by placing the substance 
in one fourth its weight of water, to which two per cent of 
strong sulphuric acid is added. This is heated to 200°, and 
the melted tallow, after an hour or so, is drawn into another 
tank in which there is a solution of alum. The temperature 
of 200° is again imparted, when air is forced into the mass 
for half an hour. Cooling then follows, and the water is 
drawn off. The tallow is lastly brought to 230°, and more air 
driven in, when, after settling, it is made up into suitable 
packages. Bleaching is effected by mixing chloride of so- 
dium vapor with the air that is forced in. 

A process which seems different from any yet described, 
and which is claimed to consist of artificially performing the 
natural functions of the lacteal system of the cow, when it ab- 
sorbs its fat in order to transform the same into butter, was 
patented December 18, 1873, by M. Hippolyte Mége, of Paris, 
France. The first operation is to neutralize the ferments; 
and to this end the fat, as soon as the animal is killed, 
if possible, is immersed ina solution of sea salt and sul- 
phite of soda. Crushing under millstones follows, and then 
artificial digestion, at a temperature of 103° Fah. This is 
accomplished by a compound of half the stomach of a pig 
and biphosphate of lime. When the fat is perfectly liquid. 
showing no lumps, more sea salt is added, and it is drawn 
off into water, at 86° Fah., contained in wooden tubs. Here 
most of the stearin is deposited in the form of teats inthe 
middle of the liquid, which then goes to a hydro-extractor, 
or centrifugal machine, which effects the complete separa- 
tion of oleomargarin and stearin. The former, says the 
inventor, is an excellent butter for kitchen use, but he im- 
proves it as follows: Cream, bicarbonate of soda, and the 


udders of a cow, chopped, are macerated and passed through 
a fine sieve. This mixture, wth coloring matter, is added 
to the margarin, which becomes thick, tastes like cream, and, 
when cold, is passed through large cylinders, which give it 
a homogeneous mass, and complete the production. When 
the butter is to be kept for long periods, water is substituted 
for cream in macerating the udder. The stearin is used for 
candles or may be saponified. 


BUTTER FROM WHEY 

is made by three processes. The first is that of Homer C. 
Markham, of West Turin, N. Y., and dated December 11, 
1866. After cheese making, the whey is drawn off into a 
kettle, and to it is added dairy salt anda kind of acid made 
of old and sour whey. This is heated to about the boiling 
point, when the cream rises, is skimmed off, and, after cool- 
ing, is churned in the ordinary manner. The amount of 
whey given off by 450 pounds of milk will, it is stated 
with suitable proportions of the ingredients above mentioned, 
give three pounds of good butter. 

Mr. James Suggett, of Cortlandville, N. Y., in a specifica- 
tion dated December 18, 1866, describes the second process, 
the first operation of which is to pass the whey into a cool- 
ing chamber which is surrounded with cold water. A solu- 
tion of saltpeter, borax, and saleratus is added, and the 
whole left in thecooler for twenty-two hours, at the end of 
which time the cream, having risen to the surface, may be 
removed and made into butter. 

Mr. Ira Page, of Adams, N. Y., patented June 23, 
1868, the third process, in which the whey is allowed 10 
stand 24 laours; and to the cream, which is then skimmed off, 
saltpeter is added. The butter obtained by churning is 
worked with salt and sugar. 

There is another plan for butter making which, though 
not properly coming within the above sub-heading, may 


nevertheless be found worthy of notice and, doubtless, of 


trial. It is the invention of Mr. Adolphe Mot, of Washing- 
ton, D. C., patented July 19, 1870; and we add a small 
engraving, which shows its construction. There are two 


tubes, the inner one, A, of which may be revolved by suita- 
ble means within the outer. Within the tub, A, the sides 
of which are perforated, are placed, first, a quantity of pu- 
micestone, baked clay, or similar pcrous substance, B, the 
cream, C, tied up in small bags, and, finally, more pumice. 
The effect of the latter is, aftera few hours, to separate the 
buttermilk from the cream, leaving pure butter in the bags. 
Tub A is then revolved, and the liquid is projected through 
the perforations into the outer vessel, and, lastly, water is 
added for washing purposes, which is got rid of in a similar 
manner. 

We now pass to the 


REFINING AND PURIFYING OF BUTTER. 

Mr. D. H. McGregory, of Detroit, Mich., patented (Septem- 
ber 10, 1867) a process which consists in adding to one pint 
of milk, fresh from the cow, the yolks of two eggs and a 
pound of poor butter. This is churned, salted, and worked 
in the usual way, producing, itis stated, two pounds of fresh 
wholesome butter. Mr. Joseph Sigler, of Anderson, Ind., in 
a patent dated November 5, 1867, proposes a somewhat simi- 
lar operation, churning together 1 gallon of sweet milk, 1 
ounce of loaf sugar, 20 grains of nitrate of potash, 1 ounce 
of liquid rennet, and 10 grains of annatto, with 8 pounds 
of butter. The weight of the resulting compound is not 
given. Louis 8. Robbins, of New York city, suggests, in his 
patent of July 28, 1868, that butter, after churning, will be 
less likely to turn rancid ifheated to a semi-liquid condition, 
and then washed, first with warm and afterwards with cold 
water, so as to remove the buttermilk and other impurities. 
Butter already rancid, according to the patent of Mr. Calvin 
Peck, of Marshal, Ill., dated November 20, 1869, may be re. 
stored and purified by adding two ounces of pulverized alum 
to every five pounds of butter, the latter being melted. The 
butter, while still liquid, is passed through a fine sieve into 
clear cold water, from which it is removed and worked with 
dairy salt, saltpeter, and sugar. Wé add an engraving of the 
apparatus recently devised by Mr. George Kirchhéffer, of Chi- 
cago, Ill., and patented June 10, 1873. A quantity of butter 
in a melted condition, is put in a reservoir, A, its tem- 
perature being kept between 100° and 120° Fah. B is the 
congealer, which is filled with milk or buttermilk, and 
through the hollow sides of which a current cf cold water is 
maintained so that the temperature of the milk is retained 
between 55° and 65° Fah. Pressure is next applied to the 
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surface of the melted butter in the reservoir, through the 
pipe, C, and, a valve being opened, forces the butter down 
through the tube, D, and out of the perforated nozzle at its 
end into the cold milk. The congealed particles, after being 
skimmed, are thrown into a filter, E, through which the milk 
escapes and runs down the inclined trough, back into the con- 
The butter is subsequently worked in the ordinary 


gealer, 
way. 


Different from any of the above plans, and apparently 
much simpler, is the process patented by Mr. Josiah W. 
Prentiss, of Pultney, N. Y., October 4, 1859. It consists 
simply in removing the hoops from the firkin, A, containing 
the spciled butter, placing it ina bag, B, and burying the 
whole in charcoal, C, contained in a barrel or other recepta- 


cle. ‘he illustration shows the arrangement, and necessi- 
tates no further explanation. Two 


COMPOUNDS FOR COLORING BUTTER 


have been made the subjects of patents. One, devised by 
Mr. D. W. Dake, of Brooklyn, N. Y., consists in adding 
annatto to pure oilobtained by melting the butter. The an- 
natto is mixed mechanically with the liquid, and produces a 
compound of a reddish golden color, 75 pounds of oil to 5 
pounds of annatto being the proportions. One or two pounds 
of the coloring matter suffice for 100 pounds of butter. 
Messrs. Bogard, Cramer & Lewis, of Laporte City, Iowa, 
patented September 16, 1878, another coloring compound 
composed of annatto, 5 ounces; curcuma, pulverized, 6, 
ounces; saffron, 1 oance; lard oil, 1 pint, and butter, 5 
pounds. It is said that the amount of coloring thus ob- 
tained is sufficient for 5,000 pounds of butter. 
-_ S18 Oe —___———. 
The Suez Canal. 

It has been proposed that the European Powers should 
buy the Suez Canal, and throw it open for the benefit of the 
whole world of commerce. The present dues levied ty the 
company, it is stated, are absolutely prohibitive against the 
greater portion of the imports and exports on both sides of 
the canal; and a recent increase which has been made, of 
some 43 per cent on the original charges, on the basis of tun- 
nage, operates to shut out small vessels and heavy goods, 
Each country, it is suggested, should contribute a certain 
quota of the purchase money,to be estimated by a determina- 
tion of the amount of benefit which each individual com- 
merce would receive by the enfranchisement; and by this 
means, the entire estimated amount of $70,000,000 (at par, 
and without interest), itis said, could be collected. Vessels in 
such a case would be required to pay only such dues as 
would aggregate sufficient for the simple maintenance of 
the work, and not be heavily taxed as at present for the ac- 
cretion of large dividends. It is believed that the commerce 
of the world would thus be immensely benefited. 

eo 

Light Draft Iron Steamers. 

A paper by Mr. Theodore Allen, on ‘‘ Iron Hulls for West- 
ern Steamers,” has lately been published in the ‘“ Transac- 
tions of the American Society of Civil Engineers.” Mr. 
Allen is about to remove to the west, to test by practice the 
correctness of his theories. We give a brief summary of 
the paper: 

In England, steamers are constructed almost exclusively 
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of ron; and in this country, the proportion of iron to wooden 
steamers, now in process of construction, is as 21 to 4. 

The first iron vessels were built in the same general man- 
ner as wooden ones, with iron ribs and sheathing. It soon 
became evident, however, that the same strength could be 
secured with much less material, by building vessels in the 
same manner as beams are made, and hence the introduc- 
tion of the longitudinal system. This system has now been 
generally adopted in England for light draft vessels. 

In this country, iron vessels have generally been con- 
structed on the transverse system. The vessel proposed by 
the writer for service in western waters is to be built on the 
longitudinal system; and the bottom sheathing, to ensue 
great elasticity for resisting shocks, is not secured to the 
transverse bulkheads or frames, the connection of the bot- 
tom plates being made exclusively to the longitudinal frames. 
A comparison of this proposed vessel with a wooden steamer 
of the same general dir: nsions, is as follows: 


Tron vessel. Wooden vessel. 


Tuns. Tuns. 
FI es ated co eee hs eee eects . 147 270 
Deck... ‘ 112 112 
Machinery and wheels....... 93 93 
Water in boilers. ... 20 20 
Joiner work.......... 2... c eee 40 40 
Fuel, fittingsete... 0.2... ee. 205 25 


The total weight... 0.22... 60 tuns 
32 inches 
$85,000 


26 inches 
$100,000 


Mean drait 
Cost complete... .... ee eee eee 


Durability. toate tese cuneate 20 years 10 years 
Value at the end of this time.... $20,000 $15,000 
Poe depreciation during ser-/ $4,000 $7,000 
Freight carried on mean draft.... 658 tuus 380 tuns 
Net profit finally. .... 0... ....0.. $22,137 $14.2.50 


ey elles Gumaren a nea 
A New Use tor Chicken Feathers. 


Chicken feathers are among those waste products of the 
farm of which no regular means of utilization has hereto- 
fore been suggested. Myriads of them are strewn over the 
barn yard, packed into the floor of the chicken house, or are 
converted into positive nuisances by the wind which be- 
strews them over lawns and flower beds, or drives them into 
eper doors and windows. The down alone is, we believe, 
occasionally used as a stuffing for pillows or cushions, and 
sometimes employed as an adulteration in goose feathers ; but 
the long plumes of the wings, sides, and tail of the bird, 
unless made into rude bundles to serve as dusters for the 
housewife, are generally regarded as totally worthless. 

“ According to statistics very carefully compiled,” says a 
writer in La Nature, “we throw away yearly a quantity 
of chicken feathers, the intrinsic value of which is equal to 
the money which we pay out for cotton.” A startling state- 
ment, but the author considers it true; and he proceeds to 
explain how the feathers are prepared to render them valua- 
ble: The operation is to cut the plume portions of the 
feathers from the stem, by means of ordinary hand scissors. 
The former are placedin quantities in a coarse bag, which, 
when full, is closed and subjected to a thorough kneading 
with the hands. At the end of five minutes, the feathera,it 
is stated, become disaggregated and felted together, forming 
a down, perfectly homogeneous and of great lightness. It is 
eveu lighter than natural eider down, because the latter con- 
tains the ribs of the feathers, which give extra weight. The 
material thus prepared is worth, and readily sells in Paris 
for, about two doliars a pound. About 1°6 troy ounces of 
this down can be obtained froin the feathers of an ordinary 
sized pullet; and this on,the above valuation, is worth about 
20 ecnts. It is suggested that, through the winter, children 
might collect all the feathers about a farm, and cut the ribs 
out as we have stated. By the spring time a large quantity 
of down would be prepared, which could be disposed of to 
upholsterers, or employed for domestic uses. (toose feathers 
may be treated in a similar manner, and thus two thirds of 
the product of the bird utilized, instead of only about one 
fifth, as it is at present the case. 

The chicken down is said to forma beautiful cloth when 
woven. For about a square yard of the material,a pound 
anda half cf down is required. The fabric is said to be 
almost indestructible,as, in place of fraying or wearing out 
at foldz, it only seems to felt the tighter. It takes dye 
readily, and is thoroughly waterproof. There appears to be 
a good opportunity here for some ingenious person to invent 
machines to cut and treat the feathers. 


a 
Bergen Hill Tunnel. 


Work onthe Bergen Hilltunnel, for the Delaware, Lack- 
awanna aud Western Railroad, has been lately commenced 
in earnest, Seven shafts are to be gunk, and 500 men kept 
at work day{and night. The tunnel begins on the east side 
at the foot of Ferry street, Hoboken, and will be consid- 
erably above the Erie tunnel. The track will be elevated 
above the Erie road, at the west end, on a trestle, thus avoid- 
ing the danger and delay of crossing. It wili take two and 
a half or three years to compicte the tunnel. 


IMPORTANCE OF ADVERTISING. 


The value of advertising is 80 well understood by old established business 
firms that a hint to them is unnecessary; but to persons establishing a new 
business, or having for sale a new article,or wishing to se)l a patent, or find 
a manufacturer to work it: upon such a Class, we would impress the impor- 
tance of advertising. The next thing to be considered is the medium 
through which to do it. 

In this matter, discretion is to be used at first; but experience will soon 


determine that papers or magazines having the largest circulation, among 


the class of persons most likely to be interested in the article for sale, will 
be the cheapest, and bring the quickest returns. To the manufacturer of 
all kinds of machinery, and to the vendors of any new article in the 
mechanical line, we believe there is no other source from which the adver- 
tiser can get as speedy returns as through the advertising colnmns of the 
SCIENTIFIC AMERICAN. 

We do not make these suggestions merely to increase our advertising 
patronage, but to direct persons how to increase their own business. 

The SCIENTIFIC AMERICAN has a circulation of more than 12,000 copies 
per week, which {s probably greacer than the combined circulation of all 


the other papers of its kind published tn the world. 


(Compiled from the Commissioners of Patents’ Journal.] 
From January 4 to January 15, 1874, inclusive. 


ENGINE, Pump, ETc.—W. D. Hooker, San Francisco, Cal. 
FILTERING LIQUIDS, GASES, ETC.—T. R. SInclaire, New York city. 
GRINDING MACHINE.—C. Heaton, New York city. 

MAKING SCREWS, ETC.—E. Nugent et a/., Brooklyn, N. Y. 


DECISIONS OF THE COURTS. 


United States Circuit) Courte--Northern 


Illinois. 
SHINGLE MACHINE PATENT.—HALRY H. EVARTS ef (dl. US. DAVID M. FORD. 
{In equity.—Befoere Blodgett, District Judge.—Decided November 26, 1873. 


This suit was brought to recover damages for an alleged infringement of 
a patent for an improvement in shingle inachines, issued to H. H. Evarts, 
ban October 1, 1854, and extended fora term of seven years from October 

The court held substantially as follows: 

A claim for“ presenting the sides of the fibers of the wood to the action 
of the saws in the sawing of shingles or equivaient articles, for the purpose 
ot giving thei smoother surfaces than can be produced by the usual mode 
of sawmg, if construed Hterally, asserts a right to a result, and cannot be 
sustained. 

Butitreadag itshould be with the specification, and interpreted to ein- 
Drace the mechanism therein described, by which the resultisaccomp)i shed, 
it is a valid claim. 

A patent fora machine, in which a shingle bolt ‘s automatically fastened 
by dogging teeth upon a rotating carriage which presents it sidewiseto the 


action of a circularsaw, {is ).ot infringed by a machine in which the bolt is 
by hand fastened to areciprocating carriage and shoved up to the saw. 

No recovery can be had upon a patent for usiug a machine which is nei- 
ther described nor claimed in it, although the machine was originally de- 
vised by the patentee in tne course of experiments which resulted in pro- 
oud ng the patented machine, and although it has been the most extensively 
adop ted. 

If the patentee omits to notice in his patent the intermediate machines 
he produced 1p the course of his experiments, he must be presumed to have 
wbandoned them. 

I'he opinion of the Commissioner of Patents granting an extension is en- 
titled to great consideration on the question of Novelty, but not on a ques- 
tion of infringement, 

Bill dismissed. 

L. L. Coburn, tor complainants. 

West & Bond, tor defendant, 


United States Circuit Courte--District of 
setts. 
PATENT.—CYRIL C. CHILD ?x. BOSTON AND FAIRHAVEN 

IRON WORKS. 


Massachu- 


PRINTING PRESS 


[in Equity.—Gefore Shepley, Judge.—Decided January 1, 1873.] 


Letters patent No. 98.087 were gi. ‘ed December 21, 1869, to Charles 
Montague, assignee to Cyril C. Child, the plain tiff, for improv emen t in print- 
ing presses. This invention consisted— 

1. Inthe use of a vibrating lever for moving the type bed, constructed in 
two parts, one of which is made to slide out and into the other somewhat 
like the joints of a telescope, so that the upper end of the lever may be at- 
tached directly to the under side of the bed (dispensing with the use of a 
link) and move in a direct line with the bed, the upper portion of ssid lever 
moving out of or into the lower portion, as the distance of the fulcrum of 
said lever to the point of attachment to the bed is greater or less in the 
different parts of the movement of the bed. 

The platntitt’s claim is for the extensible vibrating lever in combination 
witn a reciprocating type bed substantially as described. 

Defendants admit the manutacture and gale of printing presses contain- 
ing the extensible vibrating lever in combination with a reciprocating type 
bed, as described in complainant’s patent. 

The answersets up in defense that Montague was not the original and 
first inventor, and also that the invention set forth in the plaintiff's patent 
had been in public use more than two years before the application ot Mon- 
tague. To sustain the defense of prior knowledge and use, respondents 
undertake to prove that one B. F. Leonard was the inventor. Leonard was 
intheemploy of the respondentsas Yhelrsuperintendent at the time that they 
constructed for Montague the tirst printing press known by the name of 
the ‘extension press,” which embodied the invention of the extending vi- 
brating lever in combination with the reciprocating type bed. This press 
was made tor Byington & Company, anc was used in printing the Norwalk 
Gazette {1 the summer of 1867; and it isclearfrom theevidence in the record 
that Montague had conceived the idea of substituting the extensible vibrat- 
ing lever tor the leverand link connectionpreviously used as early as 1865, 
and had made drawings in that year clearly describing the invention, al- 
though, from the opposition he encountered from respondents, who were 
then building his presses under Contract with him, he did not embody his 
invention in a practical working machine until the press was made for 
Byington & Company in 1887. Leonard never seems to have claimed to have 
been the inventor of this |mprovement until January. 1868, when he repre- 
sentedin his caveat that he had made certain {:nprovements in mechanism 
tor operating the platen of a printing press, and that he was then engaged 
in making experiments for the purpose of perfecting the same ‘This cave- 
at he prepared and made oath to, but never filed in the Patent Office. This 
was more than three years after Montague nad exhibited to two or three 
persons his drawing repreeenting his improvements,andua year and a half 
after the respondents had made for Montague the Byington press. ‘The 
testimony ts conclusive that this 1s only one more of the too frequent in- 
stances in which a person, engaged ag a mechanic or constructor in embod- 
ying the inventor’s idea in a material form, attempts to prove that he was 
the first inventor because he made or aided in making the first machine. 

The Judge held substantiaily as follows: 

More than three years after the patentee had shown a drawing of his in- 
vention to several persons, andit year and a half afterit had been embod- 
ied for him by the respondents in a working machine, a workman of theirs 
described it in a sworn caveat, which was never filed, and this was Leld uot 
to impeach the plaintiff's claim to novelty. 

An old combination employed In a new organization, and producing a new 
result bya new mode of operation, 18 patentable. 

The plaintiff's patent was fora printing press in which an equable and 
regular reciprocating inovement was given to the platen automatically bv 
means of a lever driven by acrank, and having a telescope joint by which 
its length was accommodated to its position, and the patent was sustained, 
although, in a previous machine for rolling bayonets and the like, a gage 
was forced 9ack by a cam or die, and carried with it two levers of the same 
character, which compressed & spring or raised a weight, and this when re- 
leased carn ed forward the lever and the lever the gage, the movement not 
being regular, and otherwise net suitable fora printing press. 

The patent held valid also for similar reason s, although the patentee had 
for two vears previous to applying for it manufactured and sold printing 
presses in which a reciprocating movement was given to tne platen bya 
lever attsched to it by a link. 

The patent adjudged to be good and valid. and decree for complainants 
fur injunction and account, as prayed for in the bill. 

E. P. Brown, tor complainant. 

1. M. Stetson, for defendants. 


NEW BOOKS AND PUBLICATIONS. 
HussEy’s NATIONAL COTTAGE ARCHITECTURE, or Homes for 
Every One. By E. C. Hussey, Architect. Price $6. 
Published by George E. Woodward, and sold by Orange 
Judd & Co, New York. 

This work is a collection of sixty-three plates cf pleasing and tastefu) 
architectural designs for suburban homes, ranging from the modest cot- 
tage to ornate and handsome villas. The drawings are accompanied with 
full details, cstimates of cost, hints as to construction, specifications, and 
enough gene.al descriptive matter to enable the searcher for an appropri- 
ate plan fora projected dwelling to determine at once whether any in the 
pages before him will or will not meet exactly his requireinents. A table 
of prices of building materials is added. The volume is elegantly printed 
on toned paper, and the plates are executed in the best style of lithogra- 
phy. Altogether, it is a useful and attractive book for residents in the 
country contemplating building. It seems to possess more originality in 
its designa than any work of its kind lately published. 


AN ELEMENTARY COURSE OF PERMANENT FORTIFICATION. 
By D. H. Mahan, LL.D. Revised and Edited by Brevet 
Colonel J. B. Wheeler, Professor of Military and Civil 
Engincvering, United States Military Academy. Price 
$6.50. New York: John Wiley & Son, 15 Astor Place. 

Professor Mahan’s text books on civil engineering and ficld and perma- 
nent fortifications are so widely and generally known that it is unnecessary 
to allude to the volume before us, other than as a standard work of its 
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‘strict: of 


class. The reviser, in the new edition, has suppiied several alterations and 
omissions in the original text,and made various necessary improvements. 
Prominence is given to the bastioned system over others, as it is consid- 
ered as having best withstood the test of experience, and Noizet’s method 
is carefully explained. The book is used for instruction at Weet Pointy 
A large number of lithographic plates are supplied, together with the reg 
ular engravings in the text. 


A TREATISE ON ASTRONOMY, SPHERICAL AND PHYSICAL, 
with Astronomical Problems and Tables. By William 
A. Norton, M. A. New York: John Wiley & Son, 15 
Astor Place. 


‘The fourth edition of this standard work appears in an entirely remod- 
eled form, with many of its most important chapters wholly rewritten, 
and is, in brief, a complete exposition of the present condition of the 
science of astronomy from both a theoretical and practical point of view. 
The results of recent investigations concerniog the physica! constitution 
of the heavenly bodies are given in full, together with the anthor’s own 
researches on the sun and the comets. A new and more accurate mode of 
determining the sun’s parallax and mean distance from the earth is pre- 
sented for the first time in an American treatise, and a description is also 
added of the astronomical observations for finding the latitude and longi- 
tude of a place ascited by the United States Coast Survey. A number of 
valuable tables, together with several new illustrations, conclude the 
volume. 


ART CULTURE, a@ Handbook of Art ‘Technicalities and Criti- 
cisms, selected from the works of John Ruskin. Ar- 
ranged and supplemented by Rev. W. H. Platt. New 
York: John Wiley & Son, 15 Astor Place. 


As indicated by its title, this work isa compilation from the original and 
exhaustive writings on art criticisim which have been given to the world by 
perhaps the greatest living art critic. It is intended for educational pur- 
poses, and uims to give the student a thorough appreciation, based upon 
the correct principles of a true and retined taste, of the handiwork of the 
painter, the architect, and the sculptor. ‘There is enough of the technica 
in the volume to render it a valuable guide to the artist, and many chapters 
notably those on color, light, perspective. sketching from Nature, &c.,are 
eminently practical and clear in direction and precept. A profusion of 
admirable illustrations.mainly extracted fromthe complete works of Ruskin’ 
are interspersed, and serve materially to elucidate the principles laid down 
in the text. A glossary of artistic terms and an alphabetical index of 
artists, sculptors, and architects referred to, are added. Press work and 
binding arc alike excellent, 


Kecent American anl Loreign Latents. 


Improved Mole Trap. 

Robert I. Huggins, Bethel, O.—To locate the trap, the earth is pressed 
gently down, 80 as to fill the burrow, and the trap is set directly above, with 
sill pieces parallel with the burrow, and with a cross piece on such depress- 
ion. The mole, finding its hole obstructed, will commence repairing dam- 
ages, and in forcing its body through the old track the cross piece will be 
raised, which raises a rod, and this, acting on a lever, releases a cross head 
which drops with its teeth on each side of the cross piece. Theteeth pene- 
trate the ground and spear the mole. 


Improved Windlass and Crank for Brakes. 

Henry M. Howard, Brooklyn, assignor to John Stephenson, New York 
city.—The windlass, around the lower end of which the brake chain is 
woung. is made polygonal, with the upper end reduced in size with a loose 
collar placed thereon, which is kept in position by a screw nut. The crank 
has two pairs of jaws. The former is made to fit two opposite sides of the 
windlass, and the latter are attached, by swivel pins, to the loose collar 
By raising the outer end of the crank, the jaws will be detached from the 
windlass and the crank may be turned round to allow the jaws to engage 
with any other two of the sides of the windlass. By this means the driver 
is enabled to take a hold of the windlass that will allow him to exert the 
required strength to the best advantage. When the brake ie not in use, as, 
for instance, whenthecaris reversed, the crank may be thrown over 80 as 
to hang out of the way. 


Improved Sash Fastener. 

John G. Spathelf, Sandusky, O.—This invention consists of a casing with 
boltand lever arrangement, which catches into recesses of the window 
frame, and is withdrawn by pressure of the finger upon it, returning into 
the original position bya suitable spring. On releasing the button, the 
action of the spring will force the lever into the next recess, fastening 
thereby the window at that point. 


Improved Road Scraper. 

Thoinas M. Tate, Longview, Tcexas.—This invention relates to means 
whereby road scrapers may be loaded with more facility,drawn with less 
expenditure of muscular power, and wiade to perform an increased amount 
of work ina given time. The invention consists in combining with a road 
scraper two front wheels, movable, to let them below or carry them avove 
the bottom of scraper; in end-angled levers, having journals and fulcrum 
pivots combined with wheels and bearingsin the sides of the scraper; in 
jevers connected by a bar and combined with shoulders on scrapers, and a 
spring latch working therethrough: and in combining with the latch, held 
forward by a springs, a cross bar and arm of the latch lever. 


improved Lantern. 
Joseph Kintz, West Meriden, Conn,, assignor to hiinself and P. J. Clark 
of same place.—The object of the construction is to facilitate insertion 
and removal of globes and clamping or securing them between the base and 
top of the lantern. The vertical guards are hooked into the top through 
holes in the sides so that the top can swing sidewise. They are also hooked 
into the bottom in slots, so that they can move up and down in tbem to 
some extent. The guardsare so adjusted as to length that, when down 
to the lower ends of the slots, the globe will rest.on itsseat and the top wil) 
rest on the globe, and when they are raised up in the slots as high as they 
will go, the top will swing oft or on the globe. They are to be pressed down 
by inclines, formed by notching a ring which is fitted around the bottom of 
the lantern, and adapted to be reciprocated to festen or unfasten the globe 
by acting upon the guard wires. The horizontal guards are connected to 
bent pieces, and the latter are arranged so that they will slip down on the 
vertical guards and hold fast at the bulge so as to hold the horizontal guards 
in place, and, at the same time, stiffen the bottom, globe, and top against 
lateral motion. 
Improved Car Coupling. 

Frank A. Markley, Waynesborough, Va.—This invention relates to car 
coupling generally, but more particularly to that class of them in which is 
employed a link with spring grapple at each end. The invention consists 
in pivoting the spring catches to the hook piece as nearly as possible in the 
same transverse median plane, in order to shorten the coupling link, and 
allow the cars to come as closely together as possible. It also consists in 
arranging a projection at one side of the rear concavity of link slot, 
so faras to arrest any lateral pressure of pin against the spring latch, and 
thereby prevent any chance of accidental uncoupling. It also consists in 
using sligt:t side latches, and thus throw the main weight and strength of 
the metal into that part of the link which is expected to take the strain. 


Improvement in Boots and Shoes. 

James McMillin, Ripley, O.—This invention contemplates the use of a 
wedge as a remedy for the tendency which so generally exists to wear the 
heel of a shoe or boot onone side. If the tendency is to wear out the sub- 
jacent edge of heel on the inner side, the thicker part of wedge is caused 
to abut against the corresponding side of the upper, thus throwing the 
strain toward the center, and not only preventing the edge wear on heel, 
but tending gradually to correct a slovenly habit of twisting the ankle 
when the weight is pressing thereon in standing or walking. If the wear 
should be usually on the other side of the heel, the wedge piece is reversed 
in position, and is in like manner productive of the same result. 
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Improved Apparatus for Unloading Corn from Wagons. 

Thomas Barron, Black Oak, Mo.—The parts of the bottom of the wagon 
box are attached to cross bars, so that the said bottom may operate as a 
single piece. One edge of the bottom is connected with the lower edge of 
one of the side boards of the box by hinges. To the bottom, near its other 
edge, are pivoted buttons, which may be turned {nto catches, attached to the 
side of the box to support the bottom in place. Upon the outer endsof the 
bustons are formed toes, to enter the forks of levers, which are pivoted to 
the side board of the box, and are connected so that they may all move to- 
gether. One ofthe levere projects upward. so that it may be operated by 
the driver. Eye straps onthe forward and rear parts of the side boards re- 
ceive hooks attached to cross bars, to the centers of which are attached the 
ends of the ropes by which they are suspended. Theropes pass over guide 
pulleys pivoted to the beam attached to the frame of a corn house. The 
ropes are connected with a drum pivoted to supports attached to a sill of 
the frame. A drum is provided with a ratchet wheel and pawl to hold the 
wagon box suspended in any position to which it may be raised, and is 
operated to wind up the ropes by horses or other well known means. The 
upper ends of arms are pivoted to parts of the frame in such positicns that 
a board may be swung beneath the locked edge of the bottom to form an 
inclined plane to guide the corn into the crib or bin as the locked edge of 
the bottom is detached and lowered. 


Improved Fly Trap. 

N. Barker McCreary and Henry L. Crist, Phelps city, Mo.—Thls invention 
is an improvement in the class of insect traps formed of an inner and outer 
wire gauze cage. The outer cage rests on the cross bars of a bait pan which 
isofsufficient depth , width to extend around the base of the cage, and 
admits easily the flies t the bait at the bottom thereof, from which they 
pass through cones {nto the upper chamber, where they are killed by hot 
water, heat, or other suitable means. A small dooris hinged at one side, 
near the top part of the cage, and serves for the purpose of removing the 
flies without detaching the inner cage. 

Improved Sash Pulley. 

Moses Nelson, Eaton, Ohio.—The caseis of metal and made in two parts. 
It is inserted in a hole bored in the end of the stile, andincloses an enlarged 
wheel of such relative diameter as to allow the sash cord to project free 
from each side of the stile. 


Improved Potato Digger. 

Richard B. Evans, Connellsville, Pa.—A scraper removes the portion of 
the earth which covers the potatocs, leaving a corrugated roller suspended 
from the beam to act with good etfect upon the smooth surface thus 
formed. A double or V shaped plow, following immediately after, is thus 
enabled to elevate the eartb in which the potatoes lie embedded without 
injury to them, and with comparatively small expenditure of force. The 
roller also acts as a colter wheel, in respect both to the scraper and the 
plow, go verning the depth to which they penetrate the soil. 


Improved Combination Lock. 

Arthur E. Pickle, Nevada, Mo.—This invention consists of a rotating 
plate, having a projecting pin at one end, which engages the locking bolt, 
8o as to withdraw the same in part by means of the inner pin of a rotating 
dial plate acting upon a projecting band spring, attachedto the rotating 
plate. The withdrawal of the !ock bolt is completed by the action of a 
second pin of the dial plate on the bolt, which is recessed and provided 
with inclined front and rear projections for the same. The pins of the 
dial plate may be changed to any combination of letters by being placed 
into any two holes of the concentric series of perforations provided 
therein. 


Improved Winged Plow. 

Isaac A. Benedict, West Springfield, Pa.—This invention has for its object 
to improve the winged plow for which letters patent were granted to the 
same inventor December 13, 1870. To opposite sides of the standard are piv- 
oted arms, to which braces, fastencd to the rear side of the standard, are 
secured by bolts, which pass through short slots in said arms, so that the 
rear ends of the latter may be raised and lowered, as required. Wings are 
also secured to the arms, and may be expanded and contracted. The 
Inward pressure upon the wings is sustained by a cross bar, the ends of 
which pass through longitudinal slots in the arms, and are bent into hook 
form. The brace bar is further secured in place by keys which rest in 
notches formed in the arms to prevent the ends of the brace from slipping 
when adjusted. Wedge wheels are interposed between the arms and the 
standard, sothat, by turning them, the pitch and spread of the wings may 
be adjusted to suit wide or narrow rows, and turned down flat for shallow 
culture, or set up for hilling corn or potatoes. 


Improved Die for Forming Hammer Eyes. 

Henry Harrison Warren, Bridgewater, Canada.—The object of this inven- 
tion is to furnish an improved means for forming the eyes of nail and 
other hammers, of the shape and style of the ‘‘adze-eye;’”* and it consists in 
constructing the dies with recesses or forming surfaces which will give the 
eye of the hammer blank the preliminary form necessary to the proper 
action of 2 punch or plunger employed to finish the eye. 


Improved Apparatus for Painting Broom Handles. 
John Reif, Kossuth, Wis.—Thts invention {s an {mpro vement in apparatus 
for painting or ornamenting broom handles by means of bands or stripes, 
and consists in a series of strings or cords so arranged upon a frame that 
paint may be anplied to them, and thus transferred to the broom handles 
when the same are subsequently rolled over them. 


Improved Feed Wheel for Saw Mill. 

John Kerr, Milltown, Canada.—The object of this invention is to produce 
a feed mechanism for saw mills, which will be absolutely regular, and 
equallze the movements of the saw carriage to such an extent that each 
cut or stroke of the saw will be equal to every other cut or stroke. The 
invention consists in the application of a friction shoe to the V shaped rim 
of the feed wheel, and in its connection with the operating mechanism in 
manner that, will, when the shoe is drawn in one direction, cause the wheel 
to be turned, while the wheel wil] not be turned when the shoe is moved in 
the other direction. 


Improved Clamp. 

Jacob F. Schneider, Brooklyn, N. Y.—This is a strong and adjustable 
clamp connection for the several parts of wooden boxes or other objects 
where the parts are made detachable for the purpose of transportation and 
readjustment. It consistsof two plates with bent edges, which are slightly 
inclined toward each other, and applied to the pieces to be connected, A 
plate with downward bent edges, with similarly inclined sides, is driven 
over the side plates, holding them rigidly together, and forming a strong 
connection of the parta. 


{Improved Floor Clamp. 

Robert C. Davidson, Evanston, Wyoming Ter.—There isa plate for pro” 
tecting the edge of the flooring, and a pawl for holding the clamp after 
clamping up the flooring. The connecting screw has a nut for adjusting 
the bar according to the thickness of the joist to which the clamp isto be 
fastened. <A key is fixed in said screw to cause the nutand barto shift to. 
gether. Said key shifts along the screw with the nut and bar in a groove in 
thescrew. Aset of pointed stud screws is provided in the bars, near the 
connecting strew, for screwing into the joist to hold the clamp when it 
mnay be necessary to release a lower set of scre ws to shift them forward to 
get a new hold, in case the flooring is not clamped up sufficiently bythe first 
operation. The bars are placed in the joist close to the edge, and fastened 
by the screws. The upper end of the clamp is then pressed forward, so a8 
tolpress the flooring together by the plate. 


Improved Machine for Sprinkling Cotton Plants, 

~ William T. Robinson, Huntsville, Texas.—A two wheeled truck, of proper 
hight and width, isarrangedto run along above one row, and provided with 
a tongue to hitch on the animals, so as to go on opposite sides of the row. 
There is a Hquidholding tank on the front part of the frame, which has a 
sprinkling tube, of suitable size for sprir kling the liquid upon three rows 
ofcotton. Behind the truck is a horizontal shaft, extending each way be- 
yond the wheels, for reaching overthe outside rows, and carrylng revoly- 
ing sieves for sprinkling on powdered substances. By suitable arrange- 
m2ot of the m3chanism, the plants are first dampened with water and then 
overspread with poisvnous powd>r, the formercansing;the latter to adhere 
to the plant. 


Improved Bung Bush Inserter. 

Lomax Littlejohn, New York city.—T he object of this invention is to im- 
prove the pung bush inserter for which letters patent No. 188,568 were 
granted tothe same inventor May 6, 1878, tomakeit impossible to burét the 
bush, however much power may be applied. By suitable construction, when 
a sleeve has been {inserted in the bush, and a shank turned, an elliptical jour- 
nal will expand the sleeve, causing it to grasp the bush firmly, and scre w it 
intothe bunghole inthe stave. Incase the stave is hard, and considerable 
power is required to force the bush into place, the powerful expansion of 
thesleeve will sometimes burst orsplitthe bush. To remedy this,a tongue 
is attached to the elliptical journal, which enters a slot in the sleeve, which 
strikes against the side of a shoulder of said slot, and thus turnsthe bush, 
the said tongue and slot being so arranged that the sleeve will be expanded 
sufficiently before the tongue strikes the shoulder of the slot. 


Improved Apparatus for Manufacturing Illumiuating Gas. 
John G. Miller and William Miiller, Dayton, O.—The gas retort, of cast 
fron, is placed longitudinally in a furnace, which is constructed of fire 
brick, inthe usual manner. Coal oilis fed to theretort ‘from a tank as 
the formation of the gas progresses. The retort connects, by a conical 
neck and pipe, with a hydraulic valve. The gas, which is formed after the 
retort is at red heat, passes up through the bottomof the valve. The mouth 
of the entrance pipe has a conical cap, which is open at the bottom and 
placed in water, through which the gas isforced and cleaned from the tar 
vapors. The top partof the valve is made airtight by being placed with its 
lowerendin taror other fluid,o nthe outer casing of the valve, as usual in 
gas factories. The gas passes then from the valve to the purifiers, which 
are filled with coke, and thence, by a hydraulic valve, to the gasometer. 


Improved Music Leat Turner. 

William H. King, Petersburg, Ind., assignor to himself and Jerome Borer, 
of same place.—The object of this invention is to provide an improved 
music leaf turner for sheet and book music, by which the leaves are readily 
turned as required during the playingof the instrument, and firmly re- 
tained in position on the rack or stand, whether they are placed singly or 
in book form thereon. The invention consists of a frame which is attached 
by its base piece to the rack of a music stand or piano. Upright connect- 
ing bars are pivoted to the base piece and top piece, by means of which the 
latter is adjusted parallel to the base piece and the supporting bottom bar 
ofthe rack. The top piece is slotted for the arms, which are pivoted to a 
common center pin, and applied by flat end wings to the sheets to be turned 
by a sliding plate, which catches by staples and slots into the forked ends 
ofthe arms. The sliding plate istdrawn from side to side by cords and pul- 
leys connected to a knob on the base piece. 


Improved Wheel for Veliicles. 

Frederick H. Brinkkotter, Quincy, I1].—Flanges rise out of the surface of 
the hub cylinder at a considerably greater distance from each other than 
the breadth of the spokes, and incline toward each other forthe greater 
portion of the distance to the periphery. Near the outer edges they make 
a short turn directly toward the spokes, and forthe rest of the distance 
they are parallel to each other, and have a flange on the inside, and forma 
dovetail shaped annular chamber, in which are collars of wood, divided in 
two parts, for putting themin. They are coated with white lead, to pre- 
vent them from shrinking, and the spokes are driven inso as to wedge 
tightly all the way tothe bottom. The inside of the hub and also the ex, 
terior of the box are provided with short spiral ribs, near each end, to lock 
the box against end motion, by turning it after it is !nserted in the hub, so 
that the ribs bear against each other; and near the outer end of the box is 
an annular ring, against which is a leather washer, to pack the joint tight 
by a flange ofanut. The wheel is placed down, with the inside of the hub 
up,the box centered at that end, and the’ space finally filled with melted 
sulphur. . 


Improved Earth Closet. 

John L. Young, New York city.—A hinge is attached to the cover and to 
the casing, by means of which the service pan and shutters are operated, 
and which consists of a bar which is attached to the edge of the cover, 
having a branch thereon. Connected with this is mechanism so arranged 
that, when the cover is raised, the service pan is carried forward beneath 
the seat, taking with ita layer of earth equalin thickness to the width of 
the discharge mouth. The excrement falls upon this layerofearth. When 
the coverof the seat is closed, the pan is drawn back, and the contents of 
the pan are deposited in the tub beneath. The thickness of the layer of 
earth on the pan may be of any width. The shutters are two pieces of 
metal, with their ends turned at right angles and pivoted to jambs, so that 
they will fall and close together by their own gravity. They are opened, 
when the cover israised, by means of the turned up edgesof the service 
pans, which strike cranks, which raise the bail as the pan fs earried for 
ward. The hinge is of such pecullar construction and so applied that the 
shutters are neither opened nor closed until the coveris thrown almost 
back against the front of the hopper.‘ 


Improved Plane Guide. 

Walter S. Shipe, Minerva, O.—This invention relates to an improvement 
in plane guides, by which the plane is steadied, in squaring or beveling, to 
any desired angle without the useof a try square or bevel; and consists of 
a yoke, which fs firmly applied to the plane, and provided, at one end, with 
a pivoted guide strip, which is adjusted, by clamping screws, under any re- 
quired angle to the plane. 


Improved Sugar Manufacture. 

Herman M. Aschenbrenner, Havana, Cuba, assignor to himself and The- 
ophilus Masac, same place.—The juice passes from the grinding millintoa 
conveying tank with two sets of filters, which operate alternately. The 
conveyingtank discharges into the flannel filter,and the juice falls into a 
tank which has three outlets corresponding with three open ketties. In 
these kettles, in successive order,t hecane juice is precipitated, by means 
of lime and magnesia.and the sediment is drawn off. Thus purified, the 
juice passes through the siphons into the last filter,and then, by the suc- 
tion pump, is forced into the sulphur box. This box, of wood, has inside a 
paddle wheel, worked by the steam engine of the mill, and is fed with sul- 
phurous fumes from the adjoining sulphur furnace. The juice leaves the 
box in a perfectly bleached condition, passing upon a metallic box of sheet 
metal, heated inside by steam, and serving to raise the temperature of the 
juice to not over 90° centigrade,by a condensation of 82° to 38° Baumé. There 
it goes into a commiénicating canal, upon the inclined plane, also heated 
by steam and provided with an outlet, and finally is acted upon by a blast 
from a steam fan placed at the lower endof this inclined plane. The juice 
becomes now so thick that it has to be scraped with the slowly revolving 
scra per, which is constructed like an endless apron, provided with suitable 
scra ping blades, and actuated by power transmitted fromthe engine. There 
is another smaller and more inclined plane, similar to the former one, and 
also fanned by another fan,from which plane the sugar, already crystallized, 
1s scraped off, by hand or otherwise,into the final receiver. A complete 
description and illustration of this invention will be found on page 367, vol. 
XXIX., of the SCIENTIFIC AMERICAN. 


Improved Package for Caustic Alkalies. 

Heary, B. Hall, New York city.—This invention relates to the caustic 
alkali package, consisting of a spun or stamped metal cup, with a hermet. 
ical cover of resin and wax or the like material, formed by pouring a gum- 
my substance, in a melted state, over the alkali, with which the cup is 
filled ; and it consists of a metal disk orcover of tin or other suitable sub- 
stance put in before the gummy sealing material is put on, and made to 
spring into asmall groove inthe inside ofthecupnearthetop. The object 
is mainly to utilize gummy sealing matters or compounds for closing metal 
packages containing broken caustic soda. The sealing substance cannot 
well be used without said metal cover, in consequence of its settling down 
in tbe spaces between the pieces, and cementing them together, causing 
considerable waste, besides interfering with the use of the soda. 


Improved Pen Wiper. 

Hugh 8. Ball, Spartanburg, 8. C.—This invention consists of two sponges 
held in suitable metal cups afixed to the ends of bent lever arms. The 
latter are 80 connected witha suitable standard and with each other that 
when the pen is Nightly pressed upon the lower sponge, sufficient force is 
exerted to bring the upper sponge down upon it, so that both sides of the 
pen are thereby cleanly wiped. 
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Improved Farm Gate. 

David A. Neidig, Paris, O.—T his invention isan improved gate for self- 
closing and self-latching, and answering the purposes of a small farm gate 
for the passage of persons on foot and horseback as well as those of a large 
farm gate. The gate works easily and conveniently, is cheap and durable, 
and lifts clear above the snow. When the gate is closed, a supporting rail 
extends through its full length, and rests with a semicircular notch on the 
pulley ofthe main post. When pushedopen to the side, the gate slides on 
the supporting and inclined rails, and, being self-closing and self latcning, 
into its former position. When it is desired to keep the gate open for 
ordinary purposes during the day, it is pushed back till it rests on a long 
notch on the inclined rail, which raises also the forward end of the sup- 
porting rail, and locks it into the top of the main post, bringing the gate to 
alevel. In this position the gate cannot be swung around, and in order 
todo so, 80 as to make room for a load of hay or other bulky substance, it 
is necessary to push the gate into asecond or shorter notch, which causes 
the forward end of the supporting rail to drop into a semicircular recess, 
from which position it can easily be lifted and, the gate being properly 
balanced, swungaround. 


Improved Can for Transporting Oil, etc. 

James E. Pimley, Newark, N. J.—The ends of the cover extend down and 
overlap the sidesof the body, and are fastened by screws put in so that they 
can betaken out readily, to remove the cover altogether while the con- 
tents are being drawn from time to time for use. A tapered nozzleiscon- 
structed without a bead at the top, so as to secure a tapered cap, which is 
provided with an annular groove, to fill with plaster of Paris or other 
cement in a plastic state whenthecap is put on for sealing it up tight, 
The cement is broken loose by a few taps with a small hammer or other 
instrument when it is to be taken off. There i3 a funnel around the vent 
hole, to hold the cement for sealing the vent for transportation. 


Improved Wire Stretcher. 

{saac H. Congdon and Jacob E. House, Omaha, Neb.—This invention con 
sists inthe mechanical application of an iron frame and rollers for the pur- 
pose of adjustingor giving a uniform and constant tightness to the iron 
wire used in the construction of wire fences. The rollers are of hollow 
cylindrical shape, secured in suitable frames on either side of a post, and 
are provided with flanges in which are holes for the insertion of lock pins, 
which prevent the rollers from turning back afterthe wire has been tight- 
ened. The wire is attached by itsend to one roller, and is adjusted thercon 
by a crank handle, which is carried by the attendant from post to post, 50 
that very extensive fences can be easily set as desired. 

Improved Fountain Pen. 

Henry N. Hamilton, White Plains, N. Y.—The handle of the pen is 
made hollow, and is tapered at its lowerend. In the inner eurface of the 
upperend of the handleisa hollow screw plug, with aclosed lower end, 
and witha hole through itsside. Secured to the screw plug isa rod which 
extends down to the tapering part of said handle, and has a valve to fitinto 
the lower part of the cavity, 80a8to prevent the outflow of the ink, unless 
the rodandvalveare slightly raised. A nut, which is screwed into the hol- 
low screw plug, is perforated from its lower end, from the upper end 
of which a perforation leads out through the side of said plug. By turning 
the plug up a little, the valve is raised fromitsseat to allow the ink to flow 
out. The nut isthen unscrewed sufiiciently to bring its side perforation 
above the plug, so that the air may passin to cause an outflow of the ink. 


Improved Sugar Cane Cultivator. 

Henry Von Phul, Jr.,and James Mallon, Holly Wood, near Baton Rouge, 
La.—The mold board is hinged to a standard and the land side. The land 
side produces, withthe mold board, the shape of aslanting V. The position 
of the mold board and land side isregulatedbya curved lever which is pivot- 
ed toa supporting bar of the land side, andconnected by a pivoted bartoa 
projecting lug of the mold board. For expanding the fluke to its largest 
width, the handle end of lever is locked bya pin, through a hole near its 
handle, into a hole of a projecting bar of the land side. By suitable means 
the width of the fluke may be contracted as desired. 


Improved Velocipede. 

George Avery, Ottawa, Ill_The rear axle is provided with a crank for 
each pedal bar, which are so arranged that the bars are made to act alter 
natelyo nthe axles, the weight of the driver being firstthrownupon one bar 
andthen upontheother. The power isapplied when the cranks are ina 
horizontal position, when the weight will have the greatest effect. The 
arms of the steering leverare attached to the forward axle. The frame 
rests upon the axle at the rear,andupon the bolster in front, the forward 
axle being bent to allow the barsto play. The bars are jointed to the for. 
wardendof the frame,and foot pieces are oneach of the bars, one each 
side of each joint. The driver stands upon these bars, with his feet on the 
foot pieces, and propels the machine by throwing his weight first upon one 
bar and then upon the other alternately. 

Improved Ore Washer or Buddle and Ore Separator. 

John Collem, Idaho Springs, Col. Terr.—The first inventionisarevolving 
buddle. The finely crushed ore, consisting, for instance, of quartz, copper 
pyrites,iron pyrites, and galena, is conveyed by water through a suitable 
spout into the distributing box, from which it passes through small holes, 
and spreads itself uniformly upon the surface of the table,the heavier min- 
erals settling mostly near the center,and the lighter near the periphcry 
but still in a mixed condition, asthe separatiou caused by the running wate 
only is very imperfect. As the table revolves the mineralsare subjected to 
the combined action of the clear water from the distributing box, and the 
stirring of the brooms, which causes the quartz and other light earthy mat- 
ter to pass to the periphery of the disk,and then to fall into a suitable re- 
ceptacle ; while, o wing to the jarring action of the pounders and the greater 
de nsity of the other minerals, the latter still remain on the buddle. The 
copper pyrites, and then the iron pyrites, being subjected to the action of 
the other brooms and larger quantities of clean water, are each passed to 
the circumference,and depositedin separate receptacles. The galena still 
re maining en the table may be removed by other brooms or scrapers, or be 
washe do ff by strong jets of water. The same inventor has also patented 
an improved ore separator which consists of two or more grading sieves in 
the upperportion of a tank of water having appropriate discharge passages 
for different grades o f material escaping. These are actuated inthe water 
by suitable mechanism, and also havea washing attachment so arranged 
that currents of water are caused to flow upward against the descending 
currents of ore. The ‘‘slime’’ water is thus separated from the coarser 
particles, and caused to flow, with the fine varticles of ore, into another 
tank, in which is a siphon pipe adapted to collect that which is sufficiently 
heavy to settle to the bottom of the water in said tank and convey it toa 
proper receptacle. 

Improved Station Indicator. 

John W.Ne wilin and Jacob S.Simmerman, Millville, N.J.—This invention 
ig an improved station indicator for railroad cars, so constructed that the 
indicators thro ugho ut the train may all be adjusted at thesame time. The 
front of a rectangular box has a transparent portion inits middle part, to 
allow the names of the stations to be seen. The names of the stations are 
printed upon stripsofwood. The upper parts of the strips have hook- 
shapedslots. Vertical pieces are attached to the top of the box,and to 
their lower inclined edges are attached metallic straps, in such a way as 
to form inclined slots. Other pieces with upper edges inclined to the rear 
are attached tothe bottom of the box, and their forward endsextend clese 
up to the door. The lower edges of the strips incline downward. Ashaft, 
which works in bearings attached to the box, carries three arms. The first 
arm projects downward into sucha position as to strike the clapper of a 
bell. The second arm, when moved forward, strikes against the end of the 
lowest name strip, and pushes it longitudinally until it drops upon the in- 
clined edge of t he lower vertical pieces, down which it slidesto the rear part 
of thebox. Thethirdarm passes out through a slot in the end of the box, 
and has a pulley pivoted to its end, to receive a cord which is kept in place 
upon the pulley by a spring which allows the cord to be slipped off and on 
conveniently. The cord extends through all the cars of the train. When 
the cord is pulled the effect is to raise all the arms, which strike the bells, 
and push the lowest strips from theirplaces and expose the next strips. When 
the end of the route is reached, the strips willall be upon the lower vervic- 
al pieces, and arranged in proper order for the return trip,so that all that 
will be necessary to rearrange the indicators wil] be to raise the strips, anst 

bang them upon the etraps of the upper pieces. 
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—fits all machines—finished complete for 50c. 
Knapp, Monroe, Wisconsin. 


Pulleys, Shafting, Adjustable Hangers, &. 
Send for Price List to ‘Lully & Wilde, 20 Platt St., N.Y. 


M. H. 


Motion” 
S.M. Treadle—no ‘“‘ dead’”’ center—no starting with hand 


All Fruit-can Tools,Ferracute,Bridgeton,N.J. 
Lathes, Planers, Drills, Milling and Index 
Machines. Geo. S. Lincoln & Co., Hartford, Conn. 


For Solid Wrought Son Beams, etc., see ad- 
vertisement. Address Union Iron Mills, Pittsburgh, Pa., 
for lithograph. etc. 


Temples and Oilcans. Draper, Hopedale,Mass. 


Hydraulic Presses and Jacks, new and sec- 
oad hand. E. Lyon, 470 Grand Street, New York. 


Steam Boiler and Pipe Covering—Economy, 
Safety, and Durability. Saves from ten to twenty per 
cent. Chalmers Spence Company, foot East 9th St., N.Y. 

Mill Men—For the best Gang Edger and 
Ripping Machine, address E.C. Dicey Grand Haven,Mich. 

As Sup’t or Draughtsman—Familiar with 
marine work : good reference—address Bell, Experiment 


Peck’s Patent Drop Press, For circulars, 
address Milo, Peck & Co., New Haven, Conn. 


Small Tools and Gear Wheels for Models. 
Listfree. Goodnow & Wightman,23 Cornhill,Boston,Ms. 


Mills, Pa. 


A practical Speed Counter—Can be carried 
Sent by mail for $2.15. Samuel Har- 


n the vest pocket. 
ris, 51 West Washington St., Chicago, Ill. 


Forewarned !—For pamphlet about Fruit- 
drying—the so calied Alden process—and my patents, 
address Marshall P. Smith, Lock Box 825, Baltimore, Md. 


A mechanic, having some knowledge of 
drawing, desires a place under instructions atm chani- 
cal drawing. Address A. M. Way, Lyles, Lancaster 
Co., Pa. 


2nd Hand Portable Engines, 8 to 20 H.P., 


thoroughly overhauled, good as new, at less than Half 


Cost. I. H. Shearman, 45 Cortlandt St., New York. 

For Sale—English and French Patents on 
an article now successfully introduced in the U.S., and 
used by all Criminal officers, Prisons, &c. Address Ju- 
dicial, 4 Warren St., Room 13, New York. 


A Machinist and Draughtsman of 13 years’ 
experience as Manager, wants a situation or the agency 
of some manufacturing concern. Address D. [. M., 
1748 North 10th St., Philadelphia, Pa. 

County and State Rights for Sale of a val- 
uable Patent. Address R. Lawyer, Pittsburgh, Pa. 

Novelty Carriage, Square Canopy, wanted. 
Address F. B., Lock Box 301, Pittsburgh, Pa. 

Glass Cutter and Putty WXnife—Agents 
wanted. 35 cts., post-paid. T. Ray, Box 1268, Boston, Ms. 

The best Gold Pens in use are those made 
by C.M. Fisher & Co., 192 Fulton St., New York. 

To Electro-Platers and Manufacturers of 
Lightning Rod Points—A iirst class Electro-Plater, who 
thorvughly understands the business, wants to change 
his position. He has a patent for Plating with Platina, 
Address ‘ Platina,” Scientific American. 

Wanted—Manufacturer for staple article of 
tools or heavy hardware, by improved process, fully 
tested. Address Geo. Everett, Mt. Holicy, New Jersey. 


Engines 2 to8ILP. N.Twiss,New Ilaven,Ct. 


By touching different buttons on the desk 
of the manager, he can communicate with any person in 


the establishment without leaving his seat. The Minia- 
ture Electric Telegraph—Splendid for oftices, factorics 
shops, dwellings, etc. Price only #5, with battery. etc., 
complete for working. Madeby F. C. Beach & Co., 260 
Broadway, corner Warren St., New York. The Scientific 
American establishment, New York, is fitted with these 
n struments. 


Millstone Dressing Diamond Machines— 
Simple, effective, economical and durable, giving uni- 
Versa] satisfaction. J. Dickinson, 6! Nassau St., N.Y. 

Nobody will buy the metal Truss with its 
pitilessiron Finger. The New Elastic Truss, 683 Broad- 
way, New York, holds the rupture easy till cured. Pres- 
sure all around the body- 


Protect your Buildings—Send for testimo- 
nials. N. Y. State Roofing Co., 6 Cedar St., N. Y. 


Woolen and Cotton Machinery of every cle- 
Scription tor Sale by Tully & Wilde, 20 Platt St., N.Y. 

Steam Engines—Special Machinery, Shaft- 
ing, Pulleys & Hangers. D. Frisbie & Co.,N.Haver, Ct, 

L. &J.W. Feuchtwanger, 05 Cedar St., N.Y., 
Manufacturers of Soluble Glass, Water Glass or Silicates 
of Soda and Potash in all forms and quanti tics. 

Pat. Double Eccentric Cornice Brake, m’f’d 
by Thomas & Robinson Cinu.,O. Send for Circular. 

Dean’s Steam Pumps, for all purposes; En- 

gines, Boilers, Iron and Wood Working Machinery of 
all descriptions. W. L. Chase & Co., 93, 95,97 Liberty 
Street, New York. 


Stove Patterns to order—Also, for sale a 
variety of new Styles. E. J. Cridge, Troy, N. Y. 

Treatises on “Soluble Glass,” $1 per copy ; 
on “ Nickel,” 50c. per copy; on “ Gems,” $».21 per copy; 
on ‘“‘ Fermented Liquors,” $3.12 per copy. Mailed free by 
L. & J. W. Feuchtwanger, 55 Cedar St., New York. 


Mining, Wrecking, Pumping, Drainage, or 
Irrigating Machinery, forsale orrent. See advertisement, 
Andrew's Patent, inside page. 

“ Superior to all others’—for all kinds of 
work—Limet & Co.’s French Files. They are better, 
forged, better cut, better tempered, and cheaper than 
English files. Send for Price-List. Homer Foot & Co. 
Sole agents, 20 Platt St., New York. 


Price only three dollars—The Tom Thumb 
Electric Telegraph. A compact working Telegraph ap 


paratus, for sending messages, making magnets, the 
electric light, giving alarms, and various other purposes. 
Can be put in operation by any lad. Includes battery, 
key and wires. Neatly packed and sent to all parts of 
the world on receipt of price, F. C. Beach & Co., 260 
Broadway,cor. Warrcn St.,New York. 


Rue’s “ Little Giant” Injectors, Cheapest 
and Best Boiler Feeder in the market. W. L. Chase & 
Co, , 93, 95, 97 Liberty Street, New York. 


Brown’s Coalyard Quarry & Contractors’ Ap- 
paratus for hoisting and conveying material by iron cabie. 
W.D. Andrews & Bro. 414 Water st.N. Y. 

Parties needing estimates for Machinery 
of any kind, call on, or address, W. L. Chase & Co., 
93, 95 97 Liberty Street, New York. 

(ron Steam Boxes for Stave Bolts & Veneer 
cutting Machines. T. R. Bailey & Vail, Lockport, N.Y. 

Partners Wanted—\Vc want to find one or 
two good careful Managers who have capital, to buy an 
interest in 746 Acres Big Muddy Coal, heavy TimWtr and 
Farm land, who shall superintend the Farming, a Saw 
Mill and Coal Shaft. Safeinvestment. See “Iron Age”’ 
for Jan., 1874. Address Dobschutz & Abend,Belleville,Ill. 

For Solid Emery Wheels and Machinery, 
send to the Union Stone Co. Boston, Mass., for circular, 

For best Presses, Dies and Fruit Can Tools 
Bliss & Williams. gor. of Plymouth & Jay,Brooklyn.N.Y. 

Best Steam Traps made,non-freezing. Scotch 
Tubes and Engineers’ Supplies, &c. A. G. Brooks, 426 
Walnut Street, Philadelphia, Pa. 


Steam Fire Engines,R.J.Gouid,Newark,N.J. 


result for average speeds. 


A. E. C. can repair his meerschaum pipe by 
following the directions om p. 90, vol. 30.—J. F. and 
others will find explicit information on the subject of 
sumac in any good work on botany.—G.C. B. can repair 
rubber boots by the process described on p. 155, vol. 26. 
—C.S.& Co. will find directions for bronzing malleable 
iron castings on p. 203, vol. 29.—C. B.and others can ob- 
tain the lenses for the cheap telescope described on p. %, 
vol. 20, from any optician.—.1. S. will find directions for 
repairing rubber overshocs on p. 155, vol. 26—J. H. 
should address the engineers of the Hoosac tunnel for 
the information he sceks.—J. W. A. will find a descrip- 
tion of nickel] piating on pp. 91, vol. 29, and 187, vol. 28. 


C.H.F. says: 1. In a self-feeding stove, the 
pipe runs 8 feet horizontally from the stove, and then 
some 12 feet perpendicular into the garret, where it runs 
20 feet horizontally and enters the chimney. A substance 
is constantly dripping from this 20 feet of pipe in the 
garret, and it ests its way through the pipe iu a short 
time. Thereis no possibility of any water getting into 
the pipefrom thechimney. Isend you a few crystals 
which formed on the perpendicular part of the pipe in 
the garret where this substance runs down onit. What 
causes this substance, and what are the crystals com- 
posea of? A. Probably some corrosive substance is 
distilled fromthe coal, and condenses inthe pipe. The 
specimens sent seem to be sesquioxide of iron. 2. How 
canthe tore of a church steelbellthatis cracked be re- 
stored? Could it be done in the steeple? The bell is so 
hard that steel tools will not cu’. it. A. We scarcely 
think it can be done. 3. Isthere a substance, and if so 
how is it made, that will take the temper out of stecl or 
soften it,so that it can be drilled without heating? A. 
Wcedo not know of any. 4. Which will stand the most 


pressure,acopper oran iron boiler, both of the same 


size and thickness? A. An iron one. 


J. E. W.asks: 1. Why cana gimlet point- 
ed screw be driven more easily with a long screw driver 
than withashortonc? <A. On account of the greater 
leverage that can be obtained by inclining the long 
screw driver. 2. Can the same screw be driven more 
easily witha pressure on the screw more than enough 
to keep thescrew driver in place? A. We think not. 


F. D. asks: 1. How can I get a good spring 
temper on steel wire? A. Temper inoil. 2. HowcanI 
case hardenit? A. With prussiate of potash. 3. IfI 
case harden it, willit make it break more easily? A. We 
think it will. 


F. F. R. asks: 1. Will a common horseshoe 
magnet,if bent straight, have the same qualities as a 
compass needle, as to polarity? A. Yes. 2 Woulda 
compass needle lose its power if it were confined so that 
it could not turn on its pin, a weight being put on the 
cap of the needle sothatitcannot move? If I turn the 
compass so that the north end of the needle would point 
south and let it remain for six months, what would be 
theresult? A. Probably it would lose a little of its at- 
tractive force. 3. Is there any motor run by a magnet ? 
A. Yes. 


C. A. W. says: 1. It seems to me that, in 
the present state of steam engineering, thereought to 
be rules for the construction of slide valves that would 
be generally recognized by bullders as giving the best 
The diversity of practice 
seems to be asgreat as the number of builders, and the 
theories equalthe mechanicsin number. I know bulld- 
ers who give so large a compression in some cases as to 


force the valve fromits seat, while othersrelease almost 


as early as the cut-off, and have practically no compres 
sion. I should suppose that the most economical point 
of cut-off, release, and compression would have been de- 
termined approximately, by actual experiment by this 
time. Isthereno work treating on these questions? 
Auchincloss assumes these points to be determined, and 
then givesrules for constructing valves accordingly. 
A. We think the subject is treated in several manuals 
of the steam engine and locomotives. 2. Are sirups pre- 
pared from starch, cotton, wood fiber, etc., by the use ot 
sulphuric acid or other re-agents deleterious? And is 
there any simpletest for detecting deleterious qualities? 
A. We think not, in general. Probably the simplest test 
would be with litmus paper. 


R. H. says: Ina shop heated with exhaust 
steam, conveyed through pipes made of galvanized iron 
theheat does not seem to radiate, no matter how much 
steam is turned on. Why is this? A. Probably the 
trouble is caused by insufticient radiating surface or too 
little steam. 


W. asks : In estimating the heating surface 
of a vertical boiler, should the surface of those parts of 
the tubes be measured which project above the surface 
of the water, through thesteamchest? Is not the heat- 
ing surface as great in a boiler where the tubes only ex- 
tend to the surface of the water as ina boiler of same 
dimensions where the tubes extend to the top of boiler? 
A. The heating surface is greater where the tubes ex- 
tend the whole distance. 


T. J. McM. asks: How can I divide a given 
straight line into two parts, so that the square on one of 
the parts may be double of the square on the other? A. 
Youcan solve the question, to any degree of approxi- 


mation desired, by the following formulas: Let 1=length of 


the line. 
2 


Lesser part=1X 4/2—1. Greater part=2l—1x 


T. C. W. asks: 1. Can you give me a recipe 
for making blackberry wine? A. Cook the berries 
slightly; let them stand until the next day. Then strain 
them, addi quart of water and 3 pounds of brown sugar 
to each gallon of the juice. Place the mixture in a cask, 
cork tightly, and let it stand until the following March, 
when it can be bottled. 2, Is ita healthy drink or not? 
A. We think so. 
bellsinthe different churches by telegraph, providing 
each churcb had its own battery, and could not one man 
ring all the bellsin one church? A. Yes. 4.Can I get the 
different drawings and specifications of all the patent 
ice elevators? How cen I tind out how many have been 
patented? A, Yes. Youcan-only fibd out the number 


8. Wouldit not be practical to ring the | 


bya search. 5. Can I have my hydrant so arranged as 
to force the water out of my cistern into water pipes 
through the house, without letting any water out of the 
hydrant {nto the cistern? A. You can probably do it 
by putting up awaterengine,to be driven by the water 
fromthe hydrant. 6. Can you give me a good recipe for 
hair oi] that will not injure the hair? A. Probably cas- 
tor oil is as good as anything. We cannot answer your 
other question, as the data are insufticient. 


J.T. H. asks: Should the propeller be of a 
greater or less pitch at the center than at the perimeter, 
toavoiddrag? A. Thereisa great difterence of opin- 
fon among engineers on this point. Makers of propel- 
lers with varying pitch assert that their screws, when in 
motion, do not shake the vessels so much as equally ef- 
ficient screws with constant pitch. 


J.W.D. E. asks: 1. How many different 
kinds of fire engines are there inuse? A. Hand en- 
gines, steam engines, chemical engincs. 2. Howmuch 
fall isusualon canals? A. Theyare generally level. 3. 
Whatisthecommon width? A. The widths vary great- 
ly in different localities. 4. Is it essential that canals 
should be walled up? If so, would brick be cheaper 
than any other material? A. Generally canals require 
to be walled up, but we do not think that brick is the 
most suitable material. 5. When will the committee de- 
cide between the competitors for the reward offered by 
the State of New York? A. The time during which 
competition was allowed has expired. 


N.L. T.asks: 1. How can I compute the 
pressure exerted outward by a ball weighing 1 1b., re- 
volving in a circle the radius of which is 1 foot, at 
1 revolution per second? Is there any fixedrule for 
determining the centrifugal force of a body? A. The 
centrifugal force of a body = 


radius 32-2 

2. Do you know of any book published on the compass 
and the variations to which the magnetic needle is lia- 
ble, treating the subject in such a way as to enablea 
person to acquire the skilland knowledge requisite for 
anexpert surveyor? <A. Gillespie’s ‘ Treatise on Land 
Surveying ” has considerable information on the snbject 
of the compass. 


W.J.B.asks: What is the most reliable 
work on superheated steam, and where may it be ob- 
tained? What is the greatest number of degrees of 
heat that can be obtained from superheated steam? A. 
We do notknow of any work tkat willanswer your pur- 
pose. Steam can be superheated to any degree that the 
apparatus will stand. It would probably be wellfor you 
to consult an experienced engineer about the matter, as 
in this way you willavoid costly experiments. 


T. L. C. asks: 1. What is the greatest per- 
pendicular hight to which the waves on the ocean rise. 
measuring trom bottom of the trough? A. From 30 to 
40feet, we think. 2. What is the distance between them 
from topto top or center to center? A. About the 
sameas the hight. 3. How far below bottom of trough 
is the water agitated by the strongest wind and largest 
weaver? A. Probably about 2,000 feet. 


M. J.S. says: Ihave a hollow rectangular 
vessel, two feet long and four inches square, made of 
sheet steel, one sixteenth of an inch thick. Can I pour in 


molten cast iron to make a solid piece, and secure a per- 


fect weld with the steel without deteriorating the qual- 
ity of the steel? Which is the best method to perform 
the operation? A. We donotthink you can do it. 


W.L.asks: Is any injury to be apprehend- 
ed in firinga boiler with the dust from mixed fabrics 
whence the wool has been extracted,from greasy rags 
with ofl of vitriol? A. We scarcely think that any in- 
jury will result from the useof this material. 


G. W.V. G. asks: 1. Will a thermometer 
indicate the same temperature hanging in the wind 
that it would if sheltered from the wind, everything 
else being equal? A. Prubably the indication would be 
lower inthe wind. 2. Is the temperature when air is 
putin motion by a fan or bellows changed? If so, what 
isthe cause? A. Wethink not, materially. 


G. A. E. asks: 1. In the electrical plate ma- 
chine described on page 402,vol. 28, if the disks are of 
glass, is it absolutely necessary to the proper working 
of the machine that the lower disk should be ¥ and the 
upper ,};% Or is it only necessary that the lower one should 
be twice the thickness of the upper? A. Probably the 
relative thickness isnot a matter of great importance. 
2. How or where canI get ebonite? A. Ebonite is made 
by heating india rnbber with nalf its weight of snlphur. 
You can doubtless obtain it from arubber factory. 


L. W.M. says: We conduct escape steam 
through our building with tin pipe, for heating pur- 
poses. Thepipe is not painted inside. Is there any way 
that we could coat the inside of the pipe without taking 
itdown? We think we could economize part of the 
escape steam if we could apply some goodradiator. A. 
Wescarcely think youcan accomplish this. 


E. P. C. asks: In Bourne’s mode of setting 
the eccentrics, what is meant by ‘‘the center of the ec- 
centrics’’? A. It has the same relative position as the 
center of any circular figure. 2. When a train of cars 
is going around a bend in the road, do the inside or the 
outside wheels slip on the track? A. The outer wheels 
willelip the most, if both have the same diameter. 


A.B. D. asks: 1. What will remove black 
worms fromthe face? A. Friction with a rough towel 
has been highly recommended by some of our corres- 
spondents. 2. Are the so-called black worms liv- 
fog insects, or merely a secretion? A. We think they 
are secretions of matter. 3. Are hot air furnaces bad 
forthe health? If so, what isa better and not too ex- 
pensive way of heating a house. A. Thisis a matter 
about which there is a great diversity of opinion. For 
our own part, we think that hot air furnaces,in which 
water is constantly evaporated, may be used in well ven- 
tilated houses without injury to health. 


A.C. E. says: 1. I have a small library of 
about 400 volumes which I wish to arrange and cata- 
logue. Whatis a goodmethod forso doing? A. It isa 
good plan to arrange the catalogue alphabetically, ac- 
cording to the names of the authors of the worke. Ex: 
ample: “LLOYD, HUMPHREY. Elementary treatise on the 
wave theory of light. 2d edition, 1 volume, 8vo. Lon- 
don, 1873. 2. E.” The figure 2refersto the book case, 
and the letterE to the shelf on which the book may be 
found. 2. [nsharpening a Knife or a similar tool, when 
the grindstone isturning towards you, should you hold 
thesharp edge of the knifetoward you orfrom you? A. 
The latter way. 


E. E. B. asks: What course of study is 
necessary fora civilengineer? What books are neces- 
sary,and wherccan they be procured? A. Send to some 
publisher of scientific works, for his catalogue, in which 
you will find the different subjects classified. You will 
seethe advertisements of such pmblishers in the Scrzn- 
TIFIC AMERIOAN. 
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A.S. asks: HowcanI stop the leak in an 
aquarium? One of the glasses iseracked. A. Proba 
bly youcan stop the leak by the use of marine glue. 


T. E. asks : How can I ascertain the amount 
of any givenelement in any given mineral, for instance 
the lead in galena, or the zinc inblende? A. Itcan be 
ascertained approximately by a careful blowpipe analy- 
sis. 


R. C. G. asks: How can I tin pieces of iron 
wire? I have tried dipping them in melted tin, but 
cannot prevent their sticking together, and they are 
veryrough and unevenly coated. A. Probably you will 
have to arrange the pieces so that they can be dipped 
separately,and wiped off assoon as removcdfrom the 
tin bath. 


C. D. says: We have a private telegraph. 
My station would not work; upon seeking for the cause 
the copper insulated wire (running from the street wire 
into my cellar) was found corroded at the two ends of 
the cellar window where it touched the brick wall. 
Will you inform me of the cause of this corrosion at 
these two points? A. Gases that corroded the wire 
might have been given oft from some place in the vicin- 
ity. 


J.M. D. asks: What will be the advantage 
of inserting a ¥inch pipe into eachend of acylinder 
thereby mzking direct communication from one end to 
the other? The object of this is to provide for the 
drainage of the cylinder. A. As we understand the 
question, the effect will be to increase the back pressure 
on the piston. 


H. F.M. asks: 1. Howmany feet to themile 
are there in a grade of three degrees? A. About 275 
feet toamile,measured on the incline. 2. Howcan I 
ascertain the amount of water that a roadside gutter 
will carry? A. Knowing the construction, youcan de- 
termine by experiment the velocity,and consequently 
the amount of water discharged in a given time. 3. 
How much fall should be given toan open spout, made 
of two planks nailed together, in a distance of 500feet 
soastocarry 30gallons of water per minute? A. You 
can use the formulagivenon p. 48, vol. 29,multiplying 
the coeflivients there given by 0°571. In this way you 
can findthe inclination necessary for a wooden pipe 
Then make your trough so that the wet surface is the 
same asthe surface of thepipe. 4. Is there any way to 
repair the screw on acommon auger when it is slightly 
damaged or worn? A. It can often be done with a file. 
5. Is there a way to clean keroscne barrels, 80 as to make 
them fit for packing meat in? A. Wethink theycan be 
cleaned by steaming. 6. Whatis the best way to wash 
flannel? <A. This is a disputed point. Perhaps the la 
dies, who Know all about such matters, will send us 
theirviews. 


G. R. E. says: 1. In your article on the initial 
velocity of projectiles on p. 400, vol. 29, you say that the 
circuit of the battery of the Bouton instrument can be 
closed or broken at will by means of a disjunctor. What 
is that disjunctor composed of, and what is its position ? 
2.In the description of the Schultz chronoscope,you men 
tion the interrupter, and say it closes and opens the cir-— 
cuit about 500 times per second; can you explain it? A. 
In these instruments an electro-magnet is employed 
and the attraction is destroyed by intcrrupting the con 
nection of the conducting wire with the battery. 3 
What wlll cut off or stop the current of a common horse 
shoe magnet? A. We do not know of anything that 
you can use to cut off the attractive force of a perma. 
nent magnet. 


C. R. asks: In the compound engine, in 
whichthe steam doesduty twice, what is theratio be- 
tween the first and second cylinder? A. From 2'5to 5. 
2. What gain is claimed for this sort of engine? A. 
Greater facility for a high grade of expansion, and less 
cooling andreheating of the cylindcr during alternate 
strokes. 3. Isthere not a back pressure on the piston 
of thesmallcylinder on the return stroke? A. Yes. 4. 
Isthere any way of avoiding this back pressure, and, if 
it could be obviated, would not the gain be large over 
the ordinary engine where the steam is used only once? 
A. Reducing this back pressure reduces the working 
pressure in the second cylinder. 


G. E. W.asks: Is not the curvature of the 
earth for the first mile nearer six and a half than eight 
inches? Reckoning diameter eight thousand, and cir- 
cumference twenty-five thousand, miles, the fall from 
pole to equator is four thousand miles, of course. Then» 
as the square of 6,250 miles is to the square of 1 mile, so 
4,0CO miles are but asmallfraction more than 6% inches. 
A. The polar diameter of the earth is 41,707,536 feet, or 
7899°155 miles; the mean diameter at the equator is 41, 
£47,662 feet, or 7925°694 miles. It is sufficiently accurate, 
io calculating the curvature of the earth, to regard it as 
a sphere with a diameter of 41,778,000 teet =13,926,000 
yards=7912'5 miles. The curvature for any distance, al 
dimensions being taken in feet, is found by dividing the 
square of the distance by 41,778,000—or the curvature, 
in feet, for any distance expressed in miles, is equal to 
two thirds of the square of this distance. For a dis- 
tance of 5,280 feet, or one mile, the curvature will be 

(5280)? 
41,778,000 
Has a telescope alifting power, so to speak, as well 
#8 a power for enlarging; and, if so, are the two powers 
equal? <A. In general, a correction for refraction 
(which makes the object appear higher than it rcally is 
and thus reduces the curvature) should be applied. This 
varies with different states of the atmosphere, but its 
average value may be assumed as one sixth of the curva- 
ture, so that the corrected curvature is five sixths of 
that given by calculation. Hence it appsars that the 
curvature, at a distance of one mile, corrected for re- 
fraction is, on an average (5280)? x 5= (12x Be 0556 

° o8e741,778,000 * 6 9 
feet. 3. From what bases have the earth’s circumfer- 
ence and diameter, astheseare now measured, been es- 
timated? A. By the measurement of the lengths of a 
degree of latitude and longitude at different parts of 
the earth’s eurface. 


=(1)2x 5 = 067 feet as given in the table. 2. 


R. J. B. R.asks: At what age does a person 
usually etop growing? A. Some one has recently pub- 
lished the following data in regard to the growth of 
men and women: Average weight of boys at birth, 64 
lbs.; average weight of girls at birth, 6%4 lbs.; average! 
weight of males at 20, 143 lbs.; average weight of fe- 
males at 20,120 lbs. Men acquire greatest weight, on an 
average,at 35, weighing 152 lbs., women, at 50, weighing 
1281bs. Weight of an average man or woman when ful 
growth is attained is about Wtimesthat at birth. 


J. G. asks: Why will a hollow cast iron 
cylinder sweat onthe inside when a flame of illuminat 
inggas is turned into it for hcating purposes? Isit be- 
cause the moisture is contained in the pores of the iron 
and liberated by heat, oristhe gas condensed into wa 
ter upon comingin contact with the cold surface of the 
iron? <A. The steam formed by the combustion of the 
ges condenses on etriktng the cold cylinder. 
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J.H.asks: What is the best method of 
painting upon glass, so that the coloring will resist the 
weather? A. First draw the subject on paper, and fast- 
en it, face downward, by pasting it at the ends, to the 
glass. Turn the glass over, and paint with a camel’s hair 
pencil, the pigments being mixed with varnish. Let the 
outlines dry before fillingin and shading. The painting 
may be varnished over. 


J.B. N. asks: How can I transfer pictures 
from paper toglass? A. Coat the glass with a varnish 
of balsam of firin turpentine, then press the engraving 
on smoothly and evenly, being careful to remove all air 
bubbles. Let itstand for 24 hours, then dampen the 
back sutticiently to allow the paper to be rubbedoff by 
the forefinger,rubbingit till a mere film is left on the 
glass, then varnish again. 


H. H. asks: How are organ pipes construct- 
ed, and are they tuned in the shop or after the organ is 


set up? Dotheyever get out of tune? If sv,how are 
tbey made right again? A. Organ pipes are made of 
wood or metal. The wooden pipes are generally nearly 
square incross section, varying in size of section ac- 
cording to the length. Metal pipes are of different 
kinds of pewter, the best being the sort known as spot- 
tedmetal. Pipes can be tuned before being put in the 
organ or afterwards. Shortening a tube raisesthe tone, 
lengthening it lowers it. 


R.H. 8. says: By what means can a baron- 
eter that has lost a poition of the mercury from the cis- 
tern be made to registercorrectly 2? A. It would prob- 
ably be dificule to adjust it without using another bar- 
ometer, unless the cistern is adjustable. 


H.S. asks: 1. How does a chemist earn a 
living? A. Chemists make analyses, prepare reports of 
processes, etc. Some of them are professors in educa. 
tional institutions. 2. Doeshe ever getrich? A. Good 
chemists often realize large profits from their profes 
sion. 3. What are the best books for a boy to study 
who wants to learn chemistry, supposing he knows no- 
thng about it? A.‘*Towne’s Elementary Chemistry.” 
price $2.75, will be a good book for you to have, and you 
will tind in it information in regard to your other ques- 
tions. 


J.S. asks: 1. When ina rotary engine there 
are two or more pistons to but one abutment and steam 
port, after the second piston has passed the abutment 
and is receiving steam, does the steam between the first 
and second piston cause back pressure by expanding and 
pressing the twopistons apart ? A. In general it does. 
2. Are the compound brass fishing reels cast or stamped 
out of sheet brass? A. We believe the cheaper styles 
are stamped. 


W. W. M.asks: How can I cover wire for 
insulatingit? A. A diskhayinga large hole in the cen- 
ter, andcarrying two spools on which the silk is wound, 
is made to revolve as the wire is drawn through thehole, 
the ends of the silk beingfirst tiedtothewire. Byvary- 
ing the relative speeds of the disk and wire, the silk may 
be wound on as closely as may be desired. 


J.P. L. asks: How can I prepare bronze 
powder, to be used in a semi-liquid state upon wood ? 
I want it todry quickly. A. The best way is to coat the 
wood with glue or drying oil,and dust the bronze pow- 
der over it through muslin. But the bronze powder may 
be mixed with drying oil,and applied with a brush. 


D. B. asks: 1. How can I make small por- 
tions of yellow and green bronze,and golden ink? A. 
For golden ink, see p. 102, vol. 30. Yellow ink can be 
made with a decoction of saffron. Green ink can be 
made by mixing indigo carmine with picric acid. 2. Do 
youknow of a simple prescription to take tan off the 
‘face and hands? A. Cover the skin with cold cream. 3. 
Which is the better, to study civil engineering theoreti- 
cally, or tostudyit by being the assistant of an engi- 
neer? A. The latter way. 4. Name some authors who 
have written on the ‘‘ True and Beautiful.” A. Ruskin, 
Taine, Goethe, Matthew Aruold, and the majority of the 
poets. 5. What is the salary of a United States coast 
surveyor? A. From one hundred to one hundred and 
twenty-five doliars a month, we believe. 6. What are 
the predictions of the coming spring? Willit be early? 
A. Probably it will be late, but this is a mereguess. 7, 
Whose work on civil engineering do you regard as the 
best? A. Professor Rankine’s. 


H. J. B. asks: Is there any kind of oil that 
will form anexplosive gas by forcing air through it? A. 
Probably naphtha or some other of the hydrocarbons 
will answer your purpose. 


W.asks: Why is it that, in hewing green 
wood, aspark of fireis often seen down in the wood 
next to the ax, wherethere could be nogrit? A. The 
spark is probably due to the friction between the ax 
and wood. 


R. G. asks: Why is it thata large boiler 


cannot carry a8 much steam per square inch as a small 
one? A. The strength of acylinder, other things being 
equal, is inversely as the diameter. 


E. J. F. asks: 1, Will the magnet be less 
powerful in attraction under water than otherwise ? A. 
Wethinknot. 2. What is the best method of’causing a 
magnet to retain its fullpower of attraction? A. Keep 
weights suspended from thearmature. 3. Which is best, 
magnetite or iron merely magoetized, oris there no dif- 
ference inthepower? A. The latter is best. 


T. 8S. V. says: Iam using a 10x20 engine, 
running at 8Urevolutions, with steam at60 lbs., witha 
‘3 inch exhaust pipe ;tand I would like to exhaust into the 
bottom of a tank con.aining six feet water. How much 
back pressure willit make on the engine? A. About two 
and three quarter pounds per square inch. 


J. A.B. asks: Would a steam boiler explode 
with the same noise and throw pieces of the boiler as 
far if it exploded under hydraulic pressure at 150 pounds 
t» the square inch as it would under the same pressure 
of steam? <A. The explosion would generally be the 
most violent in the case of steam. 


N. L. T. asks: 1. Why can a kettle of boil- 
ing water be held on the hand without inconvenience as 
long as it boils, but as soon as it stops the heat becomes 
iatolerable? A. If suchis the fact, it is probably be- 
cause water in boiling requires so much heat that it is 
abstracted from surrounding objects. 2. Can heat be 
transmitted through a vacuum? A. We think so. 3. 
Why are rifle balls made conical at one end, and flat and 
sometimes concave at the other? Would they not be 
more effective if made tapering to both ends, asin that 
case no vacuum is formed after the ball, the air flowing 
in behind it instantaneously ? A. They are made con- 
cave at one end, in order that they may spread, and fill 
the grooves of the rifle barrel. 


O. K. asks: 1. Is the White House at 
Washington a wood, brick, orstone building? A. It is 
built of freestone. 2. Hasitever been rebuilt? A.We 
thinknot. Whyisitcalled the White House? A. Be- 
cause it isa whitehouse. 


W.B.N. says: A friend claims that, in set” 
ting logs for sawing, the eccentric blocks, making two 
motions for one inch, willnot throw the log as hard as 
setting the log by one motion with the double rack and 
pinion. There is no back lash in either case,and the 
log is to be moved the same distance in the same time. 
I claim that, if there is any difference, it would bein fa- 
vor of myplan with the double rack and pinion. He is 
sure that he is right, and will not let any one decide. 
I ask for your opinion. A. It is difticult to determine 
which is correct without a practical test with the two 
devices.—J. E. E., of Pa. 


W.M. J. asks: What is the best kind of 
saw to saw plow beams, wagon fellies,and wagon 
hounds? How many plow beamsare a day’s work for 
one man, cut from plank of the proper thickness for 
common two horse plows? Iscutting'the lumber or 
logsinto plank the proper way to get out plow beams, 
or wouldit be better to saw the timber orlogsto the 
shape of beam, and then slit up to the thickness of 
beams? A. The logs are first sawn into plank to the 
proper thicknessforthe beams, and then to a pattern 
marked with the required shapes. A strongly built jig 
or band sawing machine is used for sawing the curves 
orthe curved way of the beam. The first cost of a band 
sawing machine would probably be more than fora jig 
saw, but it would saw more rapidly. So much depends 
upon conditions that it is impossible to give an approx- 
imate estimate of a fair day’s work.—J. E. E. of Pa. 


W, J. says: 1. Ihave a theory that a bal 
loon could be guided at will by attaching to ita conica! 
shaped apparatus, made of light material and hollow, 
theopenand large end to be fastened to one side of the 
balloon, the other endconverging to apoint. The the- 
ory is based on the principle that the balloon with the 
above attachment offers less sail-like surface to the 
wind, and consequently would be enabled to sail against 
currents of air. Whatis youropinion? A. Wedonot 
think thatthis arrangement willenable you todo what 
you propose. 2. Would not perpetual motion be possi- 
bie if it were not for the law of gravitation? A. Possi 
bly it would. 3. Whatis your opinion of the following 
proposition: If perpetual motion is ever invented, will. 
it work by magnetism orattraction of magneticforce ? 
A. No. 4. Has there been anything invented to con- 
dense all the steamfroma steam engine and return it 
tothe boiler. If so, whatis the percentage of waste ? 
A. Yes. There is no waste, if the apparatus is tight. 5. 
Doesthe patentee of an invention possess any certifi- 
cate to show that his invention is patented? A. No. 
6. Isthereany instrument that will detect the presence 
of ametalinthe earth. A. No. 


W.S.C. asks: 1. If the same pressure is 
bronght to bear on every part of the interior of a steam 
engine and boiler, why are they made of different 
strengths? For example, the boiler is 14 inch thick, the 
livesteam pipe is 4,and thesteam chest and cylinder 
sometimes one inch and more. A. The strength of acyl- 
inder, other things being equal,increases as its diameter 
is decreased, consequently small cylinders do not re- 
quire to be made as thick as large ones. 2. How is it 
thata steam boiler can pump waterintoitself ? It seems 
to me that there would be a back pressure on the pump 
piston head. A. The steam piston is larger than the wa- 
ter piston, so that the pressure per square inch on the 
water piston is greaterthan the boiler pressure. 3. If 
it takes 10 ordinary horses to run a machine at the re- 
quired space,what sized engine would do the same work? 
A. Anaverage horse performs about half an engine 


Lorse power, when working ina gin or mill,so that an 


engine of five horse power would generally do the work 
of 10horses. 4. Why can a horse pull more when he is 
hitched directly to the loadthan he can 100 yards from 
it bya rope, deducting the weight of rope? A. We are 
by no means certain that this isa fact. 


C. H. W. asks: How is curd soap made? 
A. By using tallow for the grease and sodz for theal- 


Kali. 

A. B. says: 1. In February last, while plow- 
inga piece of land, I found, at a depth varying from 3 to 
6 inches, a large number of honeycombed insect nests. 
These nests were of various sizez, but, for the most 
part, variedfrom 2% to 3 inches in wicth, about 4inches 
inlength,and about 14% inches thick. These nests are 
somewhat oval, inclining to flat on the top and bottom, 
and have quite a number of honeycomb cells, varying 
generally from six to twenty-four, which contain the 
cocoon of the insect. These nests are made of clay, 
somewhat like the dirt dobbers. Can you inform me 
what bugor inseet could have made such a nest, what 
its habits are,etc. ? A. The insect which you describe 
appears to bea kind of wasp, of whicb there are two 
descriptions, the social and the solitary. The solitary 
wasp sometimes builds its nest in the ground, while the 
nests of thesocialinsect are sufficiently familiar to us 
hanging from trees and fences. Consult an encyclope- 
dia,article “wasp.” 2. What is the best method of mixing 
white lead or zinc for painting wood? A. White lead and 
zinc are mixed with boiled linseed oiltoa proper con. 
sistence for paint. 3. In vol. 28, No. 26, you puplished 
anew specific for rheumatism. It will be valuable to 
manyif yourepublish it. A. Propylamin is the specific 
referred to. Wertheim prepares ft by the decomposi- 
tion of narcotine and codeine by alkalies. Dose, 5 drops 
ln a tablespoonful of peppermint water every 2hours. 


C.S. A. asks: If a magnet were made in 
the shape of a ring, of the ordinary thickness, would 
not each molecule have polarity in the same directions 
as the whole magnet? A. Ina bar magnet the magnet- 
ic power is most intense at the two extremities or poles, 
the middle portionshowing hardly any orno magnetism. 
Acircular disk or ring could be magnetized in the same 
way, the position of the poles depending upon the man- 
ner in which it was magnetized. 


G. M.G. asks: Why is it that metronomes, 
for beating time in music, are not made inthis country? 
A. Make one for yourself by tuking a cheap clock 
mevement, and substituting for the pendulum a wire 
witha sliding weight, Mark the wire with a file at the 
different points of graduation. 


R. J. asks: 1. How can I make phosphate 
of calcium? A. By phosphate of calcium, we suppose, 
you mean calcium phosphate or phosphate of lime. The 
formerterm and analogousones we consider both con- 
fusing and uncalled for in chemical nomenclature, al- 
though some chemists affect them. Phosphate of lime 
occurs naturally in the mineral apatite, and consists to 
a considerable extent in bones. In chemistry there are 
various phosphates of lime, depending upon the amount 
ot base present. To form a basic phosphate, add a solu- 
tion of basic phosphate of soda to asolution of chloride 
ot calcium. 2. Can you tell me how to dissolve old rub- 
ber boots, etc., ona large scale? A. Bisulphide of car- 
bon isa good solvent tor india rubber. 8. Which is pro- 
per in speaking, tosay “Ican’t’’?or“Icon’t”? A. The 
vowel ain “can't,” abbreviation of “cannot,” is some- 
times pronounced with the a short and flat, and some- 
times with the a broad and long, but never, properly’ 
with any sound of o, as in “ cont.” 


R. F, Jr. asks: 1. Will you please give a 
practical method for testing the explosive nature of the 
several brands of burning oil? A. Oil that will not take 
fire when a lighted match is heldtoit may be considered 
tolerably safe. 2. In arecent number you gave a recipe 
fora paint dryer, which named gum lac as one of the in- 
gredients. Is thereany other name for that article more 
familiar to the trade? A. We think the name gum lac 
isapplied to all tae varieties in the market, namely, 
stiek lac, the crude product, seed lac, iu a granulated 
form, and shellac, which has undergone a purification. 


J. V. D. says: After getting up steam on a 
Monday merning, I went to start my engine when, after 
about five or six turns, there wasa loud report inside of 
the boiler, which jarred the whole mill. In about two 
seconds there was another and louder one, and then the 
boilers went on allright. On the next Monday morn- 
ing they acted similarly. Ln the first case, the steam fell 
from 7C to 30 lbs., and in the second from 40 to20. What 
wasthe cause? A. It maybe that the pipes connecting 
the boilers with the steam drum had been choked with 
ice or something else, which would acvount for the ac- 
cident. 


E. 8. H. asks: How can I make a safety 
fuse, to burn at least 5 minutes? A. Soak a plaited cord 
in a solution of saltpeter. 


S.asks: 1. How may I prove meerschaum 
to show chat itis notimitation ? A. This is the work of 
an expert. 2. How may it be made white, after it has 
pbecomecolored? A. We think it can be done by heat- 
ing. 


H.S. asks: If I fill a cask with steam from 
water at a heat so that the pressure will raise a safety 
valve weighted to one pound to the square inch, and 
then allow the steam to condense, what proportion of 
vacuum willthere bein the cask ? What proportion of 
the cask would fill wit: water bysuction caused by the 
condensation of the steam, if the cask is connected by a 
suitable pipe with a water in a well at the depth of 2 
feet, the pipe being full of water? A. If the steam is 
condensed, there will be practically a perfect vacuum, 
andthe cask will become filled with water from the 
well. 


W.F.M.B.and N. C. R. ask: Is the law, 
passed some time between 1866 and 1869, requiring all 
persons in chargeof steam boifiers and engines to be 
examined by commissioners appointed for that purpose» 
stillinforce? A. The United States law applies only 
to engineers of steam vessels. There arelocallaws in 
most of the States. Itisvery questionable in the light 
of the working of thepresent United States law whether 
government regulations affecting all persons in charge 
of steam boilers would be desirable. 


T.H. E. asks: In soldering two pieces ef 
iron together (a pair of gun barrels, for instance), after 
they have been thoroughly cleaned, tinned, and fastened 
together with binding wire, and warmed so that a thin 
sheet of solder applied to the joint will melt, is there 
anything besides resin that will make the solder tiow as 
it ought, to make a gocd job? Kesin is disagreeable to 
the werkman, besides leaving a dirty, black coloronthe 
iron, which {a difficult to remove. A. To 2 ounces of 
muriatic acid, add small pieces of zinc until bubbles 
cease torise. Then put in half a teaspoonful of sal 
ammoniac and 2 ounces of water. 


H.E. F. asks: Is vulcanized rubber the 
same thing as gutta percha? <A. No. 


G. M. A. asks: Istherea garden gate which 
opens and closes automatically? A. Such a gate is de- 
scribed on p. 406, vol.25. 2. Is there any method to ce- 
ment mica to copper, tin, glass, oranother piece of mica? 
A. The cement desctibedin our answerto R. L,on p. 
90, vol. 30, will answer the purpose. 

W. L. asks : Is there any chemical that can 
be applied on glass, tin, or paper, which will be visible 
only through colored or stained glass? A. We are not 
aware of the existence of any such substance. 


M. H. A. asks: If I take equal parts of block 
tinand quicksilverand unite them together by heat, 
could this be used for a polish for cleaning Knives,forks, 
etc.? I propose to use muriaticacidand then apply the 
tin and quicksilver; would it adhere so that they could 
be used? Would there be any danger in using such arti- 
cles? A. Yourprocess might answer for tinning,and 
you can easilytry the experiment, but amalgamated ar- 
ticles would be objectionable for culinary purposes. 


M. B. asks: How can I make molds to cast 
silver, so that the silver will flow welland cast smoothly 
in casting smallarticles? A. You can make molds for 
silver similar to those which are used for fine cast iron 
castings. Fora smooth facing, fine soapstone or plum- 
bago may be used. 


A.A. 5. asks: Has hydrogen ever been de- 
composed? A. We have seen no authentic statement 
to the effeet that it has. 


A. S.says: Anengineer of some experience 
has been building engines with concave pistons and cor- 
responding convexity of the cylinder heads, taking 
steam in the center of the pistons by an arrangement 
of ports cored out of the heads, claiming that he gains 
a greater ettective pressure on the piston by that shape. 
He states that, on a4 inch cylinder, he gains 2 square 
inches. Iclaimthat,no matter what the shape of pis- 
ton or head, the size of cylinders being equal, the press- 
ure will be the same asin the commonengine. A. We 
think you ere right. 


W.S. W. asks: How are Japanese scintil- 
lettes made? <A. Japanese scintillettes consist of pen- 
cils of rolled paper, one extremity of which, to the ex- 
tent of about half the length ofthe pencil, is filled with 
acomposition which burns with a red flame. It isigni- 
ted by holding the fine extremity in the hand, while the 
other endcontaining the mixture is held for a moment 
ina flame. The composition may be made to suit the 
fancy, the chief ingredients being probably sulphur. 
meal powder, or chlorate of potas, etc. 


MINERALS, ETC.—Specimens have been re- 
ceived from the following correspondents, and 
examined with the results stated : 


S.E. W.—Your poiler sediment consists of some saline 
material. Sofaras we can judge without a chemical 
analysis,it is commrn salt. The water used is apt not 
only to form scale, but to corrode theiron. The remedy 
is to distil,andto use the water from the condensed 
steam asfaras practicable. 


G. W.P. Jr.—The stones you send are garnets. When 
very perfect and of a pure color, they are sometimes 
reckoned among precious stones. Fine specimens are 
found in Ceylon and Brazil. We do not consider your 
specimens of any particular value. The garnet isa 
double silicate of alumina and lime, colored with man- 
ganese and iron. 

L. T. H. asks: How can I make imitation 
ivory billiard balls without pressure ?—E.E.S. asks: How 
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is moss prepared for finishing wax flowers? Can it be 
bleached and zade to resemble while wax, to be put in 
white bouquets? Howcan small monopetalous corollas 
be made of wax,so that they will have the delicate fra- 
gile appearance of natural flowers? With what should 
the colors be mixed, so that they can be put on the wax 
asevenly ason paper? How can the bloom and flock 
be made to adhere to the wax ? 


COMMUNICATIONS RECEIVED. 

The Editor of the SclENTIFIC AMERICAN 
acknowledges, with much pleasure, the re. 
ceipt of original papers and contributions 
upon the following subjects: 


On the Spider's Web. By J. H. B. 

On the Hot Springsof Nevada. By G.A.F. 

On the Centralization of Matter. By A. D. 

On Ventilation. By A. R.M. 

On the Relative Attraction of.the Earth and 
Sun. By A.R. Jr. and by E, W. 


Also enquiries from the following: 


A. W.—G. A.—S. R.—G. B.-A. P.—J. W. TRS. W 
—W.H.—E. C. B.—E. N.—-A. Ph.—D. ALS. 


Correspondents in different parts of the country ask : 
Who makes match-splitting machines? Who makes 
balanced slide valves for use on locomotives? Who 
sellsa hash machine? Who makes woolen machinery, 
such as pickers, breaker cards, and finisher cards ? Who 
manufactures balloons? Who makes a machine which 
prints by touching keys, similar to apiano? Where are 
machines for making friction matches sold? Who 
makes movable calks for horseshoes? Who makes 
broom handle machinery? Who makes ditching ma- 
chines? Where can machines for pressing coal dust in- 
to blocks be obtained? Makers of the above articles will 
probably promote their interests by advertising, in re- 
ply, in the SCIENTIFIC AMERICAN. 


Correspondents who write to ask the eddress of certain 
manufacturers, or where specified articles are to be had 
also those having goods for sale,or who want to find 
partnere, should send with their communications an 
amount suflicient to cover the cost of publication under 
the head of “ Business and Personal’? which is spectally 


Index of Inventions 


FOR WHICH 


Letters Patent of the United States 


WERE GRANTED IN THE WEEK ENDING 


January 20, 1874, 


AND EACH BEARING THAT DATE, 
(Those niarked (r) are reissued patents. ] 


Acoustic qualities, improving, A. A. Porter...... 
Alarm, burglar, R. M. Billings 
Alphabet case, W. F. Baade 
Animal matter, rendering, H. S. Firman... 
Auger, earth, F. A. Barlow.............5 i 
Bale tie, J. W. Hedenberg 
Barrel staves, setting up, G. § 
Basket, J. E. & W. G. Crooker........ 


146,550 
146,641 
. 146,565 
. 146,586 
. 146,635 
146,529 
116,537 
146,740 


Basket making machine, L. W. Beeche 146,639 
Bed bottom, S. S. Willfams............ 146,735 
Bed bottom, spring, P. Wells 116,626 
Bed warmer, J. Crockett « 146,577 


Bedstead, sofa, H. A. Emery 
Bee hive, J. W. Walker.............005 
Bell striking, electric, L. H. McCullough. 
Billiard cue, H. Platts................ 
Blasting compound, W. N. Hill 


. 146,518 
146,731 
146,608 
146,704 
146,530 


Blasting torpedo, Peck & McKanna. «. 146,612 
Blind slats, making, W. W. Byam... » 146,512 
Blowing machine, Bender & Anne ~ 146,507 
Boats, etc., lowering, W. W. Hannah « 146,672 


Boiler, steam, H. W. Rice.............. ‘. 
Boiler, revolving steam, B. T. Babbitt 
Boiler washing machine, M. A. Barnes. 146,566 
Book support, W. H. Post « 146,706 
Boot soles, channeling, Goodyear, Jr., & Dancel. 116,669 
Boots, pulling on, E. L. Wales 146,559 
Boring machine, A. H. Gettel « 146,663 
Broom handle, E.M.& J. W. Turner. « 146,727 
Brush, flesh snd bath, J. Ryan..... 146,718 
Buckle, G. H.Lefevre.......... 146,693 
Buckle, harness, G. W. Bradford.. 146,654 


146,614 
146,634 


Bung bush inserter, H. A. Engels, «. 146,585 
Bung, cock, and tapping apparatus, O. T. Earle.. 146,662 
Burner, gas, Bogert & Medlin.............. se nies tees 146,568 


Burner, gas, J. Rigby 
Can for paint, etc., G. Marvin. 
Can, oil, B. B. Eaton...... 
Can opener, B. I. Hugunin.... 

Candy, chewing gum, C. C. Moore... 


146,553 
.. 146,696 
.. 146,582 
. 146,677 
146,541 
. 148,650 
146,687 
.. 146,209 
. 146,714 
.. 146,718 
. 146,676 
146,564 
116,569 
146,514 
146,551 
146,660 
.. 146,593 
146.707 
146,523 


Car coupling, A. R. Kepperling. 


Car coupling, 8. G. Randall.. 
Car coupling, J. B. Safford. 
Car coupling, L. Smith... 
Carpet beater, J. Hothersall. 
Carpet rag looper, J. E. Almy. 
Carriage, child’s, J. H. BrowD...........cceceeeeees 
Carriage curtain fastening, G. L. Crandal. 
Carriage step rail, T. W. Porter. 
Carriage top plate, C. A. Dearborn. 
Carriage running gear, D. Hutchinson 
Caster, furniture, B. F. Potter.. 
Chair, folding, Formica & Fabri. 


Chair hat holder, H. C. Bowers, arenes . 146,508 
Cigars, applying stamps to, A. C. Fletcher........ 146,664 
Clock keys, manufacture of, G. D. Clark.......... 146,515 
Cloth cutting mechanism, J. H. Drew... -» 146,580 


Cloth, machine for steaming, W. Hebdon. 
Cloth rolling mechanism, J. H. Drew... 
Clothes dryer, Ellis & Sumner. 
Clothes horse, folding, H. C. & D. Snyder 


.. 146,674 
«146,581 

. 146,584 
. 146,719 


Coffee roaster, G. L. Kouns..........ceeceeeeeeeees 146,690 
Cork cutting machine, E. F. Harrington.......... 146,528 
Cranberry gatherer, R. DeGray............cceseeee 146,579 
Crowbar, A. V. Berry 146,640 


Cultivator, I. Cory....... 
Curtain fixture, Kk. M. Davies... 
Dental impression cup, G.S.Fouk 
Digger, potato, F. Pless... 
Digger, potato, D. W. Travis.. 
Ditching machine, D. W. Travis 
Drilling coal and rock, I. Fletcher....... eet ven clon 
Egg beater, W. Redhetter 
Elevator, C. E. Moore.. 
Elevator, hydrostatic, H. Flad 
Elevator, water, N. H. Lindley. 
Engine, rotary, J. B. 


146,576 
116,659 
146,587 
146,705 
. 146,726 
146,725 
146,522 
. 146,710 
146,699 
.. 146, 6¢3 
. 146,694 
146,620 
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Engine, rotary, J. G. Witt.....ccsceeessecceseeerees 146,627 | Stove-polishing machine, J. F. Landis . 46691  8070.—J. A. Green, Hamilton, Ontario. Improvements| H()W TO oe i 
Engine valve, direct acting, H. A. Jamieson...... 146,688 | Suspenders, F. O. Painter.. 146,609 | {2 railway switches, called ‘‘Green’s Self Adjustable closing tn- 
Equalizer, draft, J. M. Orput....ccccseeeeeee . 146,546 | Swift and reel, A. Totten........ . 146,558 | _ Railway Switch.” Jan. 8, 1874. ae: OBTAIN quiry tn 
Evaporating brine, etc., A. Ungerer...........s008 146,728 | Syllabication of words, C. Allen . 146,681 | 3071.— Wm. Hamilton, Neversink, Sullivan county, N.Y. nearly eve- 
Feeder, stock, Collins & Miles.......scscsceeeseeees 146,573 | Tag-making machine, C. S. Hutchinson (r). .. 5733| U-S. improvements oe machines for making ox | ry letter, describing some invention which comes to this 
Fence, portable, A. Wright... ... 146,738 | Telegraph, fire alarm, L. H. McCullough... . 146,098 ae called “ Hamiflton’s Ox Shoe Machine.” Jan.3, | office. A positive answer can only be had by presenting 
Fence, wire, J. Haish.......eeeeeeeeeeeeee .+. 146,671 | Telegraph lines, underground, W. Mackintosh... 116,695. 5." 1)» Gusement, Painesville, Lake county, Ohto., |e Pcte application for a patent to the Commissioner 
Fertilizer sowing machine, J. W. York. ... 146,739 | Thrashing machine feed, Watkins e¢ al. « 146,625 D8 F ‘ " 7 ATi i anode vs is of Patents. An application consists of a Model, Draw- 
Filter, water, A. HeinZ....... ccc cess eee eee «.. 146,590 | Ticket printing, etc., R. D. Ingersoll. 146,535 8, -Auprovement.on seat locks, calle asement’s ings, Petition, Oath, and full Specification. Various 


Fire alarm telegraph, L. H. McCullough... 
Firearm, magazine. Peace & Williams 


se 146,698 
aes 146,611 


Tobacco stripping, etc., McMain et a/. 
Toy gun, Alexander & Gordon... 


. 146,540 
146,563 


Fire arm lock, breech loading, J.C. Dane......... 146,658 } Track clearer, J. S. Hagerty 146,670 
Fire arms, stuck for, A. Ro Byrkit.........ceeeeeee 146,651 | Trap, animal, J. M. Marberry . 146,601 
Fire extinguishing attachment, W. S. Cushman.. 146,515 | Trunk, cylindrical, H. H. Scoville. 146,616 
Fire place base burner, P. Klotz ...... cescseceeees 146,688 } Tube welding mandrel, H. K. Flagler... « 146,521 


Fires, extinguishing, J. C. schweizer............ . 146.717 } Undershirt, A. Conger . 146,656 
Food from celery, Ziegler & Seal.. ... 146,629 | Valve, balanced slide, W. Obenchain 146,701 
Fork,horse hay, W. W. Moore........... . 146.542 | Valve, vacuum relief, A. J. Stevens. 146,617 


Fountain, aerated liquid, J. ©. Kennedy.. . 146,594 
Freezing and cooling, A. C. Twining.... .......... 146,620 
Furnace, boiler, D. T. Casement 146,653 


Valve, safety, G. C. Schmidt..... 
Valves, refitting, W. W. Allmand 
Vault door fastening, J. B. Cornell. 


146,716 
146,633 
. 146,55 


Gage, depth, T. P. Hiorns ... 146,531 | Vessels, raising sunken, H. F. Knapp. . 146,689 
Gaining machine, G. W. Bugbee... 146,649 | Wagon standard, W. T. Nefl.......... cece cece eee 146,700 


Gas making apparatus, J. D. Patton 
Gas regulator, J.i3. De Palos........... 
Gasometer cr gas holder, J.C. Tiffany. 


146,610 
vs. 146,661 
we. 16,723 


Wash board, H. Way 
Washing machine, J. Darlington.. 
Washing machine, T. C. Eberhardt 


146,560 
.. 146,578 
. 146,583 


Gate, farm, M. HUMes...... cee cee cece e ee «.. 146,678 | Washing machine, A. Israel...... « 146,682 
Generator, steam, J. D. Beers....... ccc cee e eee ee eee 146,506 | Washing machine, E. Marshall... 146,602 
GIOVE ALON: Pearsons 0.05 cas hciacseseeresaemedcdes 146,703 | Water meter, J. Waterhouse ...........0005 eeeeee 146,624 
Grate bar, H.W. Adams. ... 146,501 | Wells, method of working ofl, M. Lythe - 146,600 
Gutter for streets. cast metal, J. P. Byrne........ 146,652 | Windmill, W. C. NeIOD........ cece eee c ee eee cee eees 146,607 
Halter, A. S. Brooks 146,646 | Windmill, T. O. Perry.........ccecccceecesceceeceees 146,548 
Hamper, horse, J. H. Tibbitts . 146,722 | Winnower, reciprocating, T. Bolles................ 146,648 
Harness pad, JL F. A. Frevert. . 146,666 Pana 

Harv ester, J. H. Gordon........eceee eee 146,526 APPLICATIONS FOR EXTENSIONS. 
Harvester cutting apparatus, P. Kitts 146,595 | Applications have been duly filed, and are now pending 
Harvester, rake, A. Wemple........... - 146,732 | tor the extension of the following Letters Patent. Hear- 


Hats and caps, sweat band for, G. Lane. 
Heater tube and flue, J. Wheelock.. 
Hoe, wheeled, J. 8S. Roys .........066 
Hoisting apparatus, J. G. Sherwood........seeeeee- 
Hose tubing, clastic, J. C. Boyd (r).. 
ice machine, A. ‘Twining.. 
Indicator, E. C. Wadsworth.. 
Inhaler and dental prop,J. H. Vickers 
Inhaler, pocket. J. HL Hall 
Key, door, G D. Lewis Ba 
Key hole guard, J. Salzer vee 146,715 
Lamp, F. M. Gideon 146,525 
Lath machine, J. ANC... ccc cess ceecsscceccececcene 146,632 


146,92 
wee 146,738 
vee 146,712 
146,557 

5,731 
we. 146,621 
146,623 
146,730 
1. 146,589 
. 116,536 


ings upon the respective applicationa are appointed for 
the days hereinafter mentioned: 

27,973.—PRINTING PREss.—F. O. Degener. April 8. 
28,014.—METALLIC Cask.—W. B. Scaife. Aprils. 
28,043.-TEMPLE.— J. H. Woodward. Aprils. 


EXTENSIONS GRANTED. 


26,891.—SPECTACI.E CasE CaTcH.—G. N. Cummirgs. 
26,902.—PLANING MACHINE.—S. S. Gray. 

26,906. SEWING MACHINE.—A. F. Johnson. 
26,914.—CLOLHES WRINGER.—R. O. Meldrum eal. 
26,919.— REPEATING FIRE ARM.—W. H. Morris et al. 


Leather counters, cutting, A, Keith (r) 5,733 | 26,918.—SEWING MACHINE STITCH.—A. F. Johnson. 
Lock, bag, cete., Locke et al. (1)... cece eee cece eee ee 5 26,952.—Lamp.—-G. Neilson. 

Leck, pe:mutation, T. B. Worrell................- 146,737 

Loom, jacyuard for, W. Murkland. wee 146,554 DISCLAIMERS. 

Loum shuttle stop, W, Murkland we. 146,515 


26,919.—REPEATING FIRE ARM.—W.H. Morris e al. 


Loom take up, W. Murkland 26,919.-REPEATING FIRE ARM.—W. H. Morris et al. 


Loom weft stop, W. Comey.. 
Loom weft stop, W. Taylor.... 
Lubricator. J. R. sees (0) 
Lubricator, J. B, Wickershain. 
Lubricator, steam, KE. McCo. 
Mattocks, J. C. Klein 
Medical compound, E. Hungerford... 
Medicated plaster, ?. E. Audouit... 
Metal bending machine, s. R. Leyson....... 
Metal shaping machine, W. H. Warren (r). 
Meter, water, J. Waterhouse 


wo. 146,543 
146,574 
116,618 
we BIST 
we. 146,734 
we 116,697 
116,596 
146.534 
s+. 146,503 
s+ 146,538 

5,739 
146,624 


DESIGNS PATENTED, 


7,112 Lo 7,115. —CARPETS.—A. Heald, Philadelphia, Pa. 

7,116.—NEcK RUFF.—U.D. Mannville, New Haven, Ct. 

7,117.—BiIRp CaGE.—J. Maxheimer, New York city. 

7,118 to 7,124.—O1L CLoTHS.—C.T. & V.E. Meyer, Bergen, 
N.J. 

4,125 and 7,126.—CaRPETs.—C. Righter, Philadelphia, Pa. 

7,127.—O1L CLoTH.—J. Barrett, New York city. 

7,128 to 7,132.—O1L CLoTus.—J. Hutchison, Newark, N. J. 


Milk receiving vessel, J. G. Rogers. 146,554 
Mill pick, A. HL. Vanfossen......... wee 16,729 TRADE MARKS REGISTERED. 
Mold, suppository, J. H. Plaisted ... 146,549 | 1,598.—FLour.—J. Hannan, Chambersburg, Pa. 


Motion, converting, W. 1°. Barnes 
Nut and bolt fastening, oJ. C. Tittan 
Nut lock, fi. P. Hood.. 
Oil tanix, He. Mtus 


. 146,636 
. 146,724 
146,582 
146,61 
. 146,509 
. 146,511 
. 146.686 
. 146,691 
. 146,517 


1,599.—GyPsuM.—H. C. Hulbert, New York city. 

1,000 —MEpDIcINE.—J. Pownall, Williamsburg, N. Y. 
1,601.—M ATCHES.— W. Roeber, New York city. 

1,602 to 1,605. WHIskIES.—G. W. Kiad & Co.,N. Y. city. 


SCHEDULE OF PATENT FEES. 
Oneach Caveat 
On each Trade Mark 
On filing each applicatton for a Patent (17 years). 


Packing, metalltc piston, V. H. Higgins.. 
Paiuting bucEets, etc., W.M. Vunham.... 


Paper machine, B. F. Field. ..........e -- 146,520 | On issuing each original Patent.........s.sseeseeveee 
Paper, fini: hing printed, J. Morris.. .. 146,605 | On appeal to Examiners-in-Chief....... 

Picks, manufacture of, J. C. Klein. -- 146,597 | On appeal to Commissioner of Patents. 

Pin, disper. J. Poznauskl +» 146,552 | On application for Reissue............sseeseeeeees ....830 
Pipe, irrigation, \. Clark -. 146,572 | On application for Extension of Patent..........0.. $50 
Pipe jvint, W. P. Valentine - 146,622 | On granting the Extension. -$50 
Pires, lapping joint for, H. K. Cruit +. 146,657 | On fillmga Disclaimer........c.sceceeeeeees -$10 
Plane, bench, H. A. Gatley... eccce ccc ce eee ee eee 146,588 | On an application for Design (3% years). $10 
Plager, reversing gear, &. J. Manville, ++ 146,5:.9 | On application for Design (7 years).......s...s.eeee $15 


Planter, hand, D. Broy......cc cece eee eee -. 146,510 | On application for Design (14 years).....sssecesssees 
» 146,613 


On application for Design (14 years) 


Planter, seed, W. C. Pierce. 

PIOW 0s. Pa Batten csaescccds cate sess esas san eeonseee 146,638 [Specially reported for the Scientific American.) 
PLOW, CoGWNEB ois was eedigs Sedaeeial eeaa ceed desaees 146,524 

Plow, Matteson et ad. (1) wins . 5,735 CANADIAN PATENTS. 

Plow, one whee'ed riding, R. C. Airey............. 146,562 


LisT OF PATENTS GRANTED IN CANADA, 
JANUARY 3, 1873. 


Pocket safety attachinent, W. H. Cairns 
Press, copying, W. U, Fairbairn 
Printer’s1ule, C. N. Morris (r).. 
Pulley, band, E. Sanford 
Pulley, door, W. A. Holwell.. 
Punch and die, metal card, D. Foxwell 
Railway rail, G. O. Kunkle... 
Railway switch, G. D. Davis 146,516 
Railway switch, C. Naucke, Jr 146,606 
Railway track clearers, operating, J. W. Comins 146,655 
Railway transfer tables, operating. Jones et al... 146,685 
take tooth fastener, J. Case 146,571 
Rezmer for metal, J. W. Barsantee... .. 146,634 
Register, eic., passenger, J. & M. Medina.. «. 146,604 
Roll. wedge, J.C. Klein.......... «. 146,598 
Rout, fire and waterproof, T. New. «» 146,608 
Rooting, Metallic, C. A. Scott wee. 146,555 
sate or sideboard, suspension, J. Risse +» 146,711 
Susn fastener, J. & Barnum. 146,504 
Saw,diamond, J. D. Husbands, J 146,681 
Saw-filing machine, M. S Brewer.. 146,645 
saw forsawing stone, J. D. Wusbands, Jr. 116,680 
saw jointer, H. Parron 146,567 
Saw mandrel, J. W. Bugbe 146,648 
Saw teeth, Mid. Rahtily... cw... 146,708 
Saw teeth, device for swaging, E. Buell. 146.647 
Scales, guard for drafting, S. Haslett 116,673 
Seue.s, platform, H. B. Osgood...... 146,702 
sewing machine, J. H. Applegate. » 146,502 
Sewmeg machine, W.G. Beckwith. 


146,570 
. 116,519 
.. 5,186 
.. 146,615 
146.675 
Saree 146,665 
. 146,599 


3,0568.—T. G. Messenger, Loughborough,Eng. Improve- 
ment on the coupling of pipes and in the fittingsthere- 
for, called ‘‘ Messenger’s Improved Pipe Joints.” Jan. 
38, 1874. 

3,059.—J. D. Marshbank, Harrisburgh, Pa., U.S., and J. 
R. Annett, Montreal, P.Q. Improvements ona cupo- 
la furnace for melting iron, called ‘‘ Marshbank’s 
Foundry Cupola.” Jan. 8, 1874. 

3,060.—J. Mc. Armour, Syracuse, Onondagacounty,N.Y., 
U.S. Improvements in knitting machines, called 
“* Armour’s Improved Knitting Machine.” Jan. 3, 1874. 

3,061.—E. C. Goddard, Sweetsburgh, Missisquoi county, 
P. Q. Improvements on the Ithaca Wheel Rake, called 
“*Goddard’s Rake Lever Attachment.’’ Jan. 3, 1874. 

3,062.—J. V. Browne, New York city, U.S, and R. P. 
Fidlar, Sterling, Hastings county, Ontario. Improve- 
ments on mucilage bottles, called ‘‘ Vincent’s Self 
Feeding Mucilage Bottle for the Economical Use of 
Mucilage.” Jan. 3, 1874. 

3,063.—S. Collinson, St. Catharine’s, Lincoln county, On- 
tario. Machine for cutting sickles, called ‘ Collin- 
son's Reaper Sickle Cutter.” Jan. 3, 1874. 

$,064.—S. Collinson, St. Catharine’s, Lincoln county, On- 
tario. Improvements on tongs used in machinery, 
called ‘‘Collinson’s Patent Tongs.” Jan. 8, 1874. 

3,065.—E. Sahm, Greenville, Mercer county, Pa., U. S. 


+ 146,505 A combined square and gage for carpenter’s use, 
sewing machine, S. S. BlaCk....... cece cece eee e eee 146,642 | called “Sahm’s Combined Square and Gage.” Jan. 
Sewing machine, G. W. Hunter.........ccee cece eee 116,679 =, 1874. 

Sewing machine, F. B. Taylor 146,721 | 3 o46.-Wm. Todd, Portland, Cumberland county, Me., 
ing machine corder, W. Wil80D..........0..006 146,736 


U.S. Improvements oncar couplings and the method 
of attaching them to the cars, called ‘“‘ Todd's Car 
Coupling.”’ Jan. 3, 1874. 

3,067.—G. M. Skinner, Gananogue, Leeds county, Ontario. 


Sewing machine henmer, J. F. Johnson 146,684 
Sewing machine needle sharpener,J.L. Woodruff, 141,628 
Sewing macoine thread cutter, J. West.. «ee 146,561 


Shafts, bearing for, J. Haas (r).......... 5,732 Improvements on spoon baite for fishing, called “ Skin- 
Shoe soles, shaping, W. A. Perking...........seee08 146,517 ner’s Fluted Trolling Spoon.” Jan. 8, 1874. 
Shoes, manntfacture of, Collyer et @l.........0.0065 146,654 3,068.—Wm. Gowen, Wanson, Marathon county, Wis., 


Shutter, fireproof, B. Hoskins....... 
Skirt binding, W. H. Gallup... 
Skylight bar, C. Sellman......... 

Statuary, etc., making, J. Stamm... 
Stones, facing cobble, W. M. Hughes. 
Stove, base burning, W. Hailes 


. + 146,538 
ses 146,667 
we. 146,556 
we. 146,720 
see 146,592 
146,827 


U. S. Improvement on saw mills, called ‘“ Gowen’s 
Improvement in Saw Mill.” Jan. 8, 1874. 

8,069.—G. B. De Boucherville, Quebec. Amelioration a 
la maniere de se servir d’une corde pour echapper a un 
incendie,called “ Sauveteur d’ Incendie.’ Anew mode 

of using a rope in case of fire. Jan. 8, 1874. 


Seal Lock.” Jan.3, 1874. 

3,073.—J. Wilson, Kingston, Ontario. Improvements on 
paddle wheels, called 
Jan, 3, 1874. 

3,074.-A. Amos,Potsdam Junction, St. Lawrence county, 
N.Y., U.S. Improvements on horse hay rakes, called 
““Amos’ Improved Horse Hay Rake.” Jan. 3, 1874. 

3,075.—C. McPhail, Big Harbor, Inverness county, Nova 
Scotia. Improvements on armor for suips of war, 
called “ McPhail’s Armor for War Ships.’’ Jan. 3, 1874. 

3,076.—C. H. Chapman, Shirley, Mass., U. S. Improve. 
ments on machinery for weaving tape, valled ‘‘ Chap- 
man’s Tape Weaving Loom.” Jan. 3, 1874. 

3,077.—Win. McAllister, St. Lawrence, Mass., U.S. Im 
provements tor protecting butldings from fire, called 
“The McAllister Fire Protector.’* Jan. 3, 1874. 

3,078.—I. Woolriuge, Dean’s Corner, Lake county, IIl., 
U. S. Improvements on land rollers, called ‘“‘ Wool- 
ridge’s Improved Land Roller.” Jan. 3, 1874. 

3,079.—W.C. Davol, Jr., Fall River, Bristol county,Mass., 
U.S. Improvements in hose leak stoppers, called 
“*Davol’s Fire Hose Leak Stopper.’’ Jan. 8, 1874. 

3,080.—I. Helton, Carter’s Depot, Carter county, Tenn., 
U.S. Improvements in a medical compound, called 
“Fever Specific,” the title or name whereof is ‘‘ Fever 
Specific Compound.” Jan. 3, 1874. 

3,081.—R. If. Hudgin, Howard, Kent county, Ontario. 
Improvements in the formation and construction of 
gate posts, called ‘‘ Hudgin’s Gate Post.” Jan. 3, 1874. 

3,982.—M. Boch, Brooklyn, Kings county, N. Y., U. S. 
Improvements on fasteners for shoes, etc., called 
“ Boch’s Improved Shoe Fastener.” Jan. 3, 1874. 

3,083.—J. Rogers, Brooklyn, Kings county, N. Y., U. S. 
Improvements on apparatus tor manufacturing lamp 
black, called ‘Rogers’ Improved Lamp Black Fur- 
nace.” Jan. 3, ls74. 


HOW TO OBTAIN 


Patents and Caveats 


IN CANADA. 


ATENTS are now granted to inventors 

in Canada, without distinction as to the nation- 

ality of the applicant. The proceedings to obtain 

patents in Canada are nearly the same as in the 

United States. The applicant is required to fur- 
nish a model, with specification and drawings in dupli- 
cate. It is also necessary for him to sign and make 
affidavit to the originality of the invention. 

The total expense, in ordinary cases, to apply for a 
Canadian patent, is $75, U. S. currency. This includes 
the government fees for the first five years, and also our 
(Munn & Co.'s) charges for preparing drawings, specifi- 
cations and papers, and attending to the entire business. 
Theholderot the patent is entitled to two extensions of 
the patent, each for five years, making fifteen years 
in all. 

If the inventor assigns the patent, the assignee enjoys 
all the rights of the inventor. 

A small working model must be furnished, made to 
any convenient scale. The dimensions of the mode} 
should not exceed twelve inches. 

If the invention consists of a composition of matter, 
samples of the composition, and also of the several in 
gredients, must be furnished. 

Persons who desire to apply for patents in Canada are 
requested to send to u8s (MUNN & Co.), Oy express, a 
model with a description,io their own language, show- 
ing the merits and operation of the invention, remitting 
also the fees as above for such term for the patent as 
they may elect. We will then mmediately prepare the 
drawings and specification,and send the latter to the 
applicant for his examination, sigi:ature, and affidavit. 
It requires from four to twelve wevks’ time, after com- 
pletion of the papers, to obtain the decision of the Cana- 
dian Patent Office. Remit the fees by check, draft, or 
Postal order. Do not send the money in the box with 
model. Give us yournamein full, middle name included 

Inventions that have already been patented in the 
United States for not more than one year may also be 
patented in Canada. 

On filing an application for a Canadian patent, the 
Commissioner causes an examination as to the novelty 
and utility of the invention. If found lacking in either 
of these particulars, the application will be rejected, in 
which case no portion of the fees paid will be returned 
to the applicant. 

Inventors may temporarily secure their improve- 
ments in Canada by fling caveats ; expense thereof, $35 
in full. 

For further information about Canadian patents, aa- 
signments, etc., address 

MUNN & CO., 


37 Park Row, 
New York. 


VALUE OF PATENT 


And How to Obtain Them. 
Practical Hints to Inventors. 


ROBABLY no tnvestment of a small sum 
of money briugs a greater return than the 
expense incurred in obtaining a patent, even 
when the invention is butasmallone. Large 
inventions are found to pay correspondingly 
well. The names of Blanchard, Morse, Bige- 
low, Colt, Ericsson, Howe, McCormick Hoe, 
and others, who have amassed immense for- 
tunes from their inventions, are well known. 
And there are thousands of others who have 
realized large sums from their patents. 

More than Firry THOUSAND inventors have availed 
themselves of the services of MunN & Co. during the 
TWENTY-SIX years they have acted as solicitors and 
Publishers of the SCIENTIFIC AMERICAN. They stand at 
the head in this class of business; and their large corps 
of assistants, mostly selected from the ranks of the 
Patent Office: men capable of rendering the best service 
to the inventor, from the experience pracvicallyobtained 
while examiners in the Patent Office: enables MUNN & 
Co. to do everything appertaining to patents BETTER 
and CHEAPER than any other reliable agency. 


© 1874 SCIENTIFIC AMERICAN, INC 


“Wilson’s Paddle Wheel.” |¢ 


official rules and formalities must also be observed. The 
efforts of the inventor to do all this businesshimselfare 
generally without success. After great perplexity and 
delay, he is usually glad to seck the aid of Persons expe- 
rienced in patent business, and have all the work done 
over again. The best plan is to solicit proper advice at 
the beginning. If the parties consulted are honorable 
men, the inventor may safely confide his ideas to them: 
they will advise whether the improvement is probably 
patentable, and will give him all the directions needful 
to protect his rights. 
To Make an Application for a Patent, 
The applicant fora patent should furnish a inodel of 
his invention if susceptible of one, although sometimes 
it may be dispensed with; or,if the invention bea chem- 
ical production, he mnst furnish samples of the ingredi- 
ents of which his composition consists. These should 
be securely packed, the inventor's name marked on them 
and sent by express, prepaid, small models, from a dis 
tance, can often be sent cheaper by mail. The sateat 
way to remit moncy ,is bya draft or posta) order, on 
New York, payable to .buwrderof MUNN & Co. Persons 
who live in remote parts of the country can usually pur- 
chase drafts from their merchants on their New York 
correspondents. 


How Can I Best Secure My Invention? 

This is an inquiry which one inventor naturally asks 
another, who has had some experience in obtaining pat- 
ents. His answer generally is as follows, and correct: 

Construct a neat model, not overa foot in any dimen- 
sion—smaller if possible—and send by express, prepaid, 
addressed to MUNN & Co., 37 Park Row, together witha 
description of its operation and merits. On receipt 
thereot, they will examine the invention carefully, and 
advise you as to its patentability, free of charge. Or, if 
you have not time, or the means et hand, to construct a 
model, make as good a pen and ink sketch of the im- 
provement as possible and send by mail. An answer as 
to the prospect of 2, patent will be received, usually, by 
return of mail. It is sometimes best to have a searcb 
made at the Patent Uttice; such a measure often saves 
the cost of an application for a patent. 


Preliminary Examination. 


In order to have such search, maxe out a written de- 
scription of the invention, in your own words, anda 
pencil, or pen and ink, sketch. Send these, with the fee 
of $5, by mail, addressed to MuNnN & Co., 37 Park Row, 
and in due time you will receive an acknowledgment 
thereof, followed by a written report in regard to the 
patentability of your improvement. This special search 
is made with great care, among the models and patents 
at Washington, to ascertain whether the improvement 
presented is patentable. 


Value of Extended Patents. 

Did patentees realize the fact that their inventions are 
likely to be more productive of profit during the seven 
years ofextension than the first full term for which their 
patents were granted, we think more wouidavail them- 


selves of the extension privilege. Patents granted prior 


to 1861 may be extended for seven years, for the benefit 
of the inventor, or of his heirs in case of the decease ot 
fomer, by due application to the Patent Office, ninety 
days before the termination of thepatent. The extended 
time inures to the benefit of the inventor, the assignees 
under the first term having no rights under the extension 
except by special agreement. The Government fee for 
an extension is $100, and it is necessary that good profes- 
sional service be obtaineu to conduct the business before 
the Patent Office. Full information as to extensions 
may be had by addressing MUNN & Co. 37 Park Row,New 
York. 
Caveats, 

Persons desiring to file a caveat can have the papers 
prepared in the shortest time, by sending a sketch and 
description of the invention. The Government fee for 
a caveat is $10. A pamphict of advice regarding applica 
tions for patents and caveats is furnished gratis, on ap- 
plication by mail. Address MUNN & Co. 37 Park Row 
New York. 

Design Patents. 

Foreign designers and manufacturers, who send goods 
to this country, may secure patents here upon theirnew 
patterns, and thus prevent others from fabricating or 
selling the same goods in this market. 

A patent for a design may be granted to any person 
whether citizen oralien, for any new and original design 
for a manufacture, bust,statue, alto rellevo, orbas relief, 
any new and original designfor the printing of woolen 
silk,cotton, or other tabrics,any new and original im- 
pression, ornament, pattern, print, or picture, to be 
printed, painted, cast, or otherwise placed on or worked 
into any article of manufacture. 

Design patents are equally as important to citizens as 
to foreigners. For full particulars send for pamphlet to 
Munn & Co., 37 Park Row, New York. 


Copies of Patents. 


Persons desiring any patentissued from 1836 to Novem 
ber 26, 1867,can be supplied with official copies at a reas- 
onable cost, the price depending upon the extent of draw 
ings and length of specification. 

Any patent issued since November 2, 1867, at which 
time the Patent Office commenced printing the drawings 
and specifications, may be had by remitting to this of 
fice $1. 

Acopy of the claims of any patent issued since 1836 
will be furnished for $1. 

When ordering copies, please to remit for the same a8 
above. and state name of patentee. title of invention,and 
date of patent. Address Munn & Co.,Patent Solicitors, 
87 Park Row, New York. 

Mcnn & Co. will be happy to see inventors in person 
at their office, or to advise them by letter. Inall cases 
they may expect an honest opinion. For such consulta- 
tions, opinions, and advice, no charge is made. Write 
plain ; do not use pencil orpale ink; be brief. 

All business committed to our care, and allconsuita- 
tions, are kept secret and strictly confidential. 

In all matters pertaining to patents, such as conducting 
interferences, procuring extensions, drawing assign- 
ments, examinations into the validity of patents, etc. 
special care and attention is given. For information and 
for pamphlets of instruction and advice, 
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MUNN & CO., 
PUBLISHERS SCIENTIFIC AMERICAN, 
37 Park Row, New York. 
OFFICE IN WASHINGTON—Corner F and 7th 
Streets, opposite Patent Office. 
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SHEARMAN, 45 Cortlandt St., New York. 
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C. §. RILEY, Holland, N. Y. 


AND SAW MILL—Saves the labor of 3 
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TOR SALE—Two new Cylinder Boilers, 

36in. diam. by 24 ft. long, with Fronts, Grates, &c., 
complete. Just completed. For particulars, address 
JOHN WOOD,JR,,Scnuy1kill Foundry Conshohocken,Pa_ 


25 cents Pays for a pkg. of Sugar 
‘Trough Gourd Seed. They hold trom two 
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UZEN & TIFT, 102 E. 24 St., CINCINNATI. 
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valuable improvement in Subsoil Plows for Sale 

very cheap, in consequence of the death of the pat- 


entee. For further particulars, address MRS. JANE 
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WORKS, PATERSON, NEW JERSEY. 
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and premiums given. Send 25 cents for an Agency 
Subscription. sam’s 6cents. 
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CHAS. B. HARDICK, 
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Emerson, showing the following us: 
ful eftect of the power of the water 
utilized, being the highest results ev- 
er known. 

Percentage of Part Gate: 1, 50.08 ; 
3, 69.64; 9%, 78.73 ; %, 82.53: %, 82.90. 
Per cent. of Whole Gate: 8.14. 
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SONS. Matteawan, N. Y.and 118 Liberty 8t., New York. 
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—Use of double refined fron. No welds. All work 
done on the premises, from ore to finished bridges. 
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5 ~~ PATENT 
{ OLD ROLLED 
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FULLER, DANA & FITZ. Boston, Mass. 
GEO. PLACE & CO., 121 Chambers street. N. ¥. 
PIERCE & WHALING, Milwaukee, Wis. 


GREEN HOUSE & BEDDING PLANTS. 
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J.A.FAY & CO. 
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of all sizes. Send for Circular, CLUTE BROTHERS 
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Fourth Grand Gift Concert, 


PUBLIC LIBRARY of KY. 
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A FULL DRAWING ASSURED!! 
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divided into 12,000 cash gifts, will be distrib- 
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ONE GRAND CASH GI = 17,500 
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whether all the tickets are sold or not,and the 12,000 gifts 
all paid in proportion to the number of tickets sold. 
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Agent Public Library. Ky , andManager Gift Concert, 
Public Library Builaing, Louisville, Ky., or 
THOS, H. HAYS & CO. Eastern Agents, 
608 BRoaADWAY, NEW YORK. 
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SETH WHALEN, Ballston Spa, N. Y 
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spare time. can earn with one of 
these foot power machines from 40 
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lars free. A.H. BLAIR & CO., St. Louis.Mo. 
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/\ ations from lumbermen. 
W Three Cents each. 

Emerson’s Patent Inserted Toothed Clipper. 

Emerson’s Patent Flange Toothed Saws. 


attached. 


Kmerson’s Patent Adjustable Swage, for spreading the teeth of Saws. Does not shorten the tooth. The 


S best ever used. Price $5.00. 
Also, Patent ready gummed and Patent ground Sol 
rior quality. 


te For circular and price list, address 


SAWS 


SAWS 


Emerson’s Pa‘ent Plane: Saws are superseding all others. Have received the very highest recommend- 
Will cut from 1,000 to 5,000 feet more per day than any other saw in the world. 
Five hundred teeth given with each Saw. Each tooth cuts 1,000 feet of lumber. 


Expressly for heavy feed or very hard timber. 
‘The cheapest Inserted 
Emerson’s Patent Ready Gummed Cross Cut Saws, with patent removable handles and Saw Set 


Extra Teeth only 


oothed Saws ever made. 


id Saws of all kinds. All goods warranted of supe- 


S 
A 


EMERSON, FORD & CO., Beaver Falls, Pa. W 


SAWS 


SAWS 


DAMPER 


BEST ciée'cocks. 


three thousand circulation, it is worth $3.75 per line to | MURRILL & KEIZER, 44 Holliday St., Balt. 


advertise in one of forty-five thousand. 


HIGHEST PREMIUM (Medal) Awarded and Indorsed by 
“=. Certificate from the AMERICAN INSTI- 
TCTEas “the best article in the market.” 


t#~ Send for descriptive Pamphlets, Price-lists. etc. 
Liberal inducements to General Merchants and Dealers. 


H. W. JOHNS, 


87 MAIDEN LANE, NEW YORK, 
Patentee and Sole Manufacturer. ESTABLISHED 1858. 


Haviny added a 


SCOTT’S 
GEAR MOULDING 
MACHINE 


y To our Foundry, we are now prepared to furnish, 


WITHOUT CHARGE FOR PATTERNS, 


GEAR-WHEELS 


OF ALL DESCRIPTIONS, 
AT THE 


SHORTEST NOTICE, 


Work warranted perfectly accurate. Send for 
circular giving price, and direc 
tions for ordering. 


p20 N. Y. Steam Engine Co., 


WIRE ROPE. 


Johp W. Mason & Co., 43 Broadway, New York. 


= 
Universal Hand 
Planing Machine 
A abor-saving Ven- 
tion, attached to any 
vise, or to work itself, 
indispensable to all me- 
tal-working mechanics, 
quickly saves its cost in 
® files and time, set to 
work in any direction in 
a moment. For inform- 
ation. address Manuf’r, 
JacoB E. SUITTERLIN, 
60 Duane St., N. Y. 


‘STEAM BOILER AND PIPE 


COVERING 


Saves ten to twenty per cent. CHALMERS SPENCE 
CO., foot E. 9th St., N. Y.; 1202 N. 2nd St.. St. Louis. Mo. 


HE HORTON LATHE CHUCK, from 4 


to 36 inches, with the new Patent Jaw. Address 
THE E. HORTON & SON CO.. Windsor Locks, Ct. 


JUST OUT. 


Science Record 


FOR 


18 74, 


fl Betis NEW AND 


splendid annual book 
Presents 1n brief form the 
most Interesting Facts 
and Discoverles in the 
various Arts and Sciences 
phat pave transpired du- 
ring the preceding year of 
title, exhibiting 1h one 
view the General Pro- 
gress of the World tn the 
ollowing Departments: 
1.—CHEMISTRY AND 
METALLURGY. 
2.—MECHANICS AND 

ENGINEERING. 

8—ELECTRICITY. 

LIGHT, HEAT.SOUND. 

4.—TECHNOLOGY — 

Embracing New and 

Useful Inventions and 

Discoveries relating to 

THE ARTS; 

5 —BOTANY AND HOR- 

TICULTURE. 

6.—AGRICULTURE. 
7 —RURAL AND BUUSE- 

HOLD ECONOMY. 

8.—MATERIA MEDICA. 

THERAPEUTICS, HY- 

GIENE. 
9.—NATURAL HISTORY 

ee AND ZOOLUGY. 
10.—PISCICULTURE AND FISHERIES. 
11 & 12,-METEOROLUGY, TERRESTRIAL PHYSICS 

GEOGRAPHY. 
18.—GHOLOGY AND MINERALOGY. 

14.—ASTRONOMY. 
15.—BIOGRAPHY. 

Every person whe desires to be well informed concern- 
ing the Progress of the Arts and Sciences should havea 
copy of SorENCE REoorD. It is a most interesting and 
valuable Book. and should havea place in every House- 
hold, in every Library. 

600 pages, Octavo. Handsomely Bound. With Engrav- 
ings. Price $250. 

ent by mailto all parts of the country, on receipt of 
the price. A liberal discount to the trade and to ean- 
gassers. For sale at all the principal Bookstores. 


MUNN & CO., PUBLISHERS, 
37 Park Row, New York City. 


Tue SCIENTIFIC AMERICAN will be sent one year 
and one copy ot SCIENCE RECORD on receipt of $5. 


SCIENCE RECORD FOR 1872, 1873, and 1874 
Gow ready. Each $2.50, For the three volumes. $6. 


<=SIMPROVED 1874. 
DOUBLE ACTING 
BUCKEI-PLUNGER 


SteamPumps 


ALWAYS RELIABLE. 
VALLEY MACHINE COMPANY, 


Easthampton, Mass. 


SUPER-HEATERS 


Save fuel, and supply DRY steam. Attached to boflers 
orin separate furnace. H. W. BULKLEY, Engineer. 
98 Liberty St., New York. 


For testing Ovens, Boiler 
ometers. flues, Blast furnaces, 


Super-Heated Steam, O11 Stills, &c. 
Address HENRY W. BULKLEY, 
. 98 Liberty 8t.,New York. 


IRON PLANERS, 


ENGINE LATHES, DRILLS. &c. Send for Price List. 
NEW HAVEN MANUFACTURING go. 


WIRE ROPE. 


JOHN A. ROEBLING’S SONS 
MANUFACTURERS, TRENTON, N. J. 


OR Inclined Planes,Stan: Bhip: Rigging, 
Bridges, Ferries, Stays, or Guys on Derricks & Cranes 
filer Ropes, Sash Cords of Copper and Iron, Lightning 
Conducters of Copper. Special attention given to hoist- 
ing rope of all kinds for Minesand Elevators. Apply for 
cireular,giving price and other information. nd for 
pamphlet on Transmission of Power by Wire Ropes. A 
large stock constantly on hand at New York Warehouse 
No. 117 Liberty street. 


OYE’S MILL FURNISHING WORKS 
are the largest in the United States. They make 
urr Millstones, Porta ble Mille, Smut Machines, Packers, 
Mill Picks, Water Wheels, Pulleys and Gearing,specially 
adapted to flour mills. Send for catalogue. 
J.T. NOYE & SON, Buffalo, N. Y. 
The manu- for use 


facture of Tannate ‘ of Soda against 


incrustation in steam boilers is our Exclusive Right 
under patents. Send for book. 
JOS. G. ROGERS & CO., Madison, Ind. 


LUBRICATORS. 
REYFUS’ transparent Self-act- 


ing Oilers, for all sorts of Machinery 

and Shafting, are reliable in_all_ seasons, 

saving 75—95 per cent. The SELF-ACT- 

ING LUBRICATOR for Cylinders is 

me LOW adopted by over 150 KR. KR. in the U.8., 
“and by hundreds of stationary engines. 

NAT N & DREYFUS. 108 Liberty st.,N.Y. 


New Haven, 


ule 


=] 

=| A success. 
more durable than any other. 
size, and will hold much larger by turning down shanks to %. 

<2 Is operated quickly and alwa 

~ any way 

* use, wor. 
returned if not satisfactory. F. AA HULL & CO. Manufacturers, 
Danbury, Ct 


Ga 


 DANBURY 
versal Drill Chuck 


C. H. REID’s PaTENT, AuGusrT 12, 1873, 


Heartily endorsed by all uging it. Stronger and 
Holds drills fromvto %, full 


8 easily; cannot clog, set, or in 
et out of order. Has now been a year {n constant 
ng perfectly. All are eold with full warrant, to be 


Send for Illustrated Descriptive Circular. 


Working Models 


And Experimental Machinery, Metal, or Wood, made to 
order by. Wy WERNER. 62 Center st., N. ¥. 


KEEP=YOUR BOILERS CLEAN. 


revents and removes scale in Steam Bollers—does not 
njure the fron, In use over six years. Patented. Cor- 

respondence invited trom dealers in supplies. 
JOSIAH J. ALLEN’S SONS, Philadelphia, Pa, 


Tgp REYNOLDS & 00. 


MANUFACTURE 


‘Screws & Bolts 


For Machinery of every variety. 
ALSO 


Bridge and Root Bolts. 


, STEEL & IRON SET SCREWS 
; A specialty. Also, Small Articles 


el 
suaenl 


HOUSTON’S PATENT 
TURBINE WATER WHEEL. 


Simplest, Strongest, Cheapest. Best. 
In the test at Holyoke, in 
e 


1872, the Houston gave 
highest percentage ever 
shown ina reliable test and 
the highest average re- 
sults ever obtained. In 
Bractica luce itis everywhere 
emonstrating its superior- 
ity over all others. Emer- 
80n’s full report furnished on 
application. Send for Circu- 


lar. 
MERRILL & HOUSTON 
IRON WORKS, 
Beloit, Wisconsin, 


‘SAWS Emerson’s Patent Inserted Toothed Saws. 

A A See occasional advertisement on outside page. 
W _W Send for circular and price list 

SAWS To Emerson, Forp & Co., Beaver Falls, Pa. 


Dee MACHINERY DEPOT, 


A. B, SAVAGE & CO. 


654 Craig Street, Montreal. 


Z Ware Room 
for Patentees, in great numbers, at é New and Second hand Machinery Agency. ‘The entire 
No. 145 East St., New Haven, Conn | country canvassed for orders. 
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BOILERS AND PIPES COVERED 


With “ ASBESTOS FELTING:” saves twenty-five per cent. in fuel. 


Send for circulars. 


ASBESTOS FELTING COMPANY, 


Nos. 816, 318, 320, and $22 Front Street, New York. § Asbestos in all quantities and qualities for sale. 


NGINES AND BOILERS, New and Sec- 
ond Hand, Portable and Stationary. 
tion, address 


For descrip- 
GOODWIN & WHITE, Oil City, Pa 


Improved Foot Lathes. 


FANN Smaii Engine Lathes, Small Gear 
Cutters, Hand Planers formetal, Ball 
Turning Machines, Slide Rests, Foot 
Scroll Saws. Thevery best. Selling 
everywhere ; Catalogues free. 

~ e . H. BALDWIN , Laconia, N. A. 
Just the articles for Artisans or Amateurs. 


OVER YOUR BOILERS & STEAM 

J) PIPES we vA qUr ES. PATENT een 

Saves 3 per cent of fuel, gives 3 per ce or’ . 

For prices, &c., address L. P. WHEELER, Gen’l Mana- 
ger, 62 William St., New York. P. O. Box 4870. 


HUNTOON GOVERNOR 


—FOR— 
STATIONARY AND MARINE ENGINES. 
Over Four Thousand Now in Use. 

ALL GOVERNORS FULLY WAREAN TED, and. hs 

ein all cases where a trial does not pr: - 

Parlorieg over all others as THE MOST PERFECT, 

RELIABLE, and ECONOMICAL STEAM GOVERNOR 

EVER INVENTED. It resembles, peither in principle 

noro eration, any other Governor known. For Circulars 
t . address 

etre crenge PNTUON GOVERNOR CO., Boston, Mass. 


vey 8 % % 2 : ; 
CHAS A.C ne a CERS St 
HOSP ERVERT aes. No,98 QHAMEs -vaae 


(CRAMP ON SPRING MATTRESS—The 


latest and best improvement. Do you want a 
healthy and comfortable bed? Here tt is. she softest, 
fasiest, Chea est, most popular, and durable Spring Bed 
in market. ld by all leading dealers. No stock com- 
plete without it. olly composed of tenacious tem- 
pered Steel springs, so united that the pressure is equally 

istributed. Easily moved or carried about the house. 
Can be lifted, turned, or rolled up like a blanket. Both 
sides alike. No frame.no wooden slats, no straps. May 
be used on floor without bedstead. No under bed re- 
quired. Needs only half thickness of hair mattress. The 
regular size double bed, 4 ft. 6in. by 6 ft., contains 192 
steel upholstery springs and welghs only thirty 
lbs. More springs for your money inthis bed than in any 
other, Warranted nofseless. Any sizes made to order 
Send for pictorial circular. Retail price of double bed, 
$13. Shipped, by single bed or quantity, to all parts of 
theworld. Liberal discount to the trade. Agents want- 
ed. Champion Spring Mattress Co., Makers, 102 Cham- 
bers St.. cor. Church, New York. 


BUILDERS keeprpabesare seein cae 


© 1874 SCIENTIFIC AMERICAN, INC 


14 Boris New Vorkelty. 
SAWS | sez sew tereet 
A| American Saw Co. 


Advertising Agent. Address 


NO. 1 FERRY ST., NEW YORK. 


N Movable-Toothed Circular Saws. 


Eccentric Geared Power Presses. 
C. HENRY HALL & CO..20 Cortlandt St., N.Y. City, 


ETHE PULSOMETER. 


The simplest, most durable and eftective 
STEaM PUMP now in use. Will pump eritty 
or muddy water without wear or iniury to 
its parts. It cannot get out of order. 


Branch Depots: 


HI i it 11 Pemberton Square, Boston, Mass, 
Wey 1827 Market St., Philadelphia, Pa. 
Gy 59 Wells Street, Chicago, Ill. 
Dp South Western Exposition, New Orleans. 
- 811 & 813 North Second St., St. Louis, Mo. 


‘TO PARTIES BUILDING AND USING 


Steam Engines—The undersigned call attention to 
Tremper’s Patent Adjustable Cut-off. Operated ry the 
governor. Can be applied to any Engine. Send fora 
circular,to PUSEY, JONES & CO., Wilmington, Del. 


WANTED. : = 


$10 
Per Day 
To sell the Home Shuttle Sewing Machine 
where we are not represented. MReader!! you can make 


money selling the sf Home Shuttle a; 
whether you are EXPERIENCED in the bus- 
iness or not. If you wish to buy a SEWING MACHINE 
for family use our circulars will show you how to save money. 
Address Johnson, Clark & Co., Boston, Mass., 
Pittsburgh, Pa., Chicago, Ill, or St. Louis, Mo. 


PORTLAND CEMENT, 


From the best London Manufacturers. For sale b 
JAMES BRAND, 55 Cilff St., N. Y. 
A Practical Treatise on Cement furnished for 35 cents 


TH ANTE cS COMEANY 
: : Emery Grinders 


o MANA Co, 


50 PER CENT DISCOUNT. 


The Tanite Co. have at last overcome the obstacles 
which prevented Solid Wheels from working success- 
fully on WOOD and on other like substances, and can 
furnish Solid Wheels of all shapes and sizes, adapted to 
cut, grind, smooth, shape, and polish Wood, at exactly one 
half the price asked tor their celebrated '‘Tanite Emery 
Wheels. TRY THEIR NEW WOOD WORKING 
WHEELS. 


THE BEST SoLID EMERY 


WHEELS and patent Grinding Ma- 
chines are manufactured by the 
AMERICAN TWIST DRILL COMPANY, 
Woonsocket, R. I. 


(ey Every WHEEL AND EVERY 
eet ES MACHINE WARRANTED. 


SftqolT—-Z=-HVkFu FO0OUuN 
EXTRA HEAVY AND IMPROVED. 
LUCIUS W. POND, MANUFACTURER 


Worcester, Mass. 


Warerooms, 98 Liberty Street, New York. 
TEBBINS Agent. 


A.C. 8' 


OF THE 


SCIENTIFIC AMERICAN. 


THE BEST MECHANICAL PAPER 
IN THE WORLD.| 


TWENTY-NINTH YEAR. 
VOLUME XXX.—NEW SERIES. 


The publishers of the SCIENTIFIC AMERICAN beg 
to announce that onthe third day of January, 1874,a 
newvolurecommences. It will continue to be the aim 
of the publishers to render the contents of the coming 
year more attractive and useful than any of its prede- 
cessors. 

The SCIENTIFIC AMERICAN ts devoted to the inter- 
ests of Popular Science, the Mechanic Arts, Manufac- 
tures, Inventions,Agriculture,Commerce, andthe indus 
trial pursuits generally ; and it is valuable and instruc- 
tive not only in the Workshop and Manufactory, but also 
in the Household, the Library, and the Reading Room. 


The best Mechanical Paper in the World / 


A year’s numbers contain over 800 pages and several 
hundred engravings of new machines, useful and novel 
inventions, manufacturing establishments, tools, and 
processes. 


To the Mechanic and Manufacturer / 


No person engaged in any of the mechanical pursuits, 
should think of doing without the ScIENTIFIC AMerI- 
caN. Every number contains from six to ten engravings 
of new machines and inventions which cannot be found 
in any other publication. 


TERMS. 
One copy, one year e+ $3.00 

One copy, six months. 

One copy, four months 

Onecopy of Scientific American for one year,and 

one copy of engraving, “Men of Progress’’.. 10.00 

One copy of Scientific American for one year,and 

one copy of ‘Science Record” for 1874...... 

Remit by postal order, draft or express. 

The postage on the Scientific American is five cents 
per quarter, payable at the office where received. Cane 
ada subscribers must remit, with subscription, 2cents 
extra to pay postage. . 

Address all letters and make all Post Office orders and: 
drafts payable to 


MUNN « CoO., 


87 PARK ROW, NEW YORK 


HE “ Scientific Ame ican ” is printed with 
CHAS. ENEU JOHNSON & CO.’s INK. Tenth ard 
ombard sts, Philadelphia, nd 59 Gold st., New York. 


5.00 


